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portfolipymanagreand ihe expaitionicegtsincured while inplementiag the objectives of

sequence encodi ng a TAT signal peptide operably |inked
the investmeptsisategycxasution codtsseamuen ege respecially avhen compared to

phosphoric triester hydrolase classified as a EC 3.1.8

protein. In another enbodi nent, the isol ated

pol ynucl eoti de of the invention conprises a first

nucl ei ¢ acid sequence encodi ng a TAT signal peptide

havi ng an am no aci d sequence chosen from SEQ | D NCS:

1-5, operably linked to second nucleic acid sequence

encodi ng a phosphoric triester hydrol ase classified as

a EC 3.1.8 protein. In another enbodi nent, the

|solated polynucleotlde of the |nvent|on conprlses a
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phosphoric triester hydrolase is codon optim zed for

expression in a Streptonyces sp. host cell. In sone
weedsdsivent s, the Streptomyces sp. host cell iBCHUS2008/007083
Streptonyces lividans host cell. In another

enbodi nent, the invention provides an isol ated host
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l'ividans host cell. In another enbodi nent, the
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conprising a TAT2 or a TAT3 signal peptide linked to
daily volwmner ganophosphor us hydrol ase of SEQ ID NO 18. In

anot her enbodi nent, the TAT signal peptide conprised
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degradi ng enzyne conprising: expressing an isolated

pol ynucl eoti de conmprising a first nucleic acid

sequence encodi ng a TAT signal peptide operably |inked
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In some enbodi nments, the organophosphorus hydrol ase is
to any givenHrpding skketady- NO 18 or a variant thereof. In
anot her enbodi nent, the nmethod of the invention
further conprises recovering the enzyne produced by
the host cell. In another enbodi ment, the host cell of
the nethod of the invention is a Streptomnmyces sp. host
cell. BRI EF DESCRI PTI ON OF THE DRAW NGS The skill ed
artisan will understand that the drawi ngs are for
il lustration purposes only. 2The drawi ngs are not
intended to limt the scope of the present teachings
in any way. Figure 1 shows a pKB105 vector contai ning
an the Apergillus niger A4 pronoter, a truncated
si gnal sequence of S. lividans cellulase (CelA), a
polynucleotlde encodlng a ceIIuIase 11AG8 gene fron1an
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same nmeani ng as commonly understood by one of ordinary
skill in the art to which this invention pertains. For
wezx@spsm»p9 Si ngl et on and Sai nsbury, Dictionary PET/US2008/007083

M crobi ol ogy and Mol ecul ar Bi ol ogy, 2d Ed., John Wl ey
and Sons, NY (1994); and Hal e and Markham The Har per
Collins Dictionary of Biology, Harper Perennial, NY
(1991) provide those of skill in the art with a
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ranges are inclusive of the nunbers defining the
subject tnerrtainasesmption® abpdidhe ngec aulimateabjestiveaci ds are
witten left toright in5 to 3 orientation; am no
[0008]Jaci d Fegosting o aspecis DI therpresént invemtioghthe modelsiaclude a
carboxy orientation, respectively. It is to be

discretigiey siau thdiag béiécs oh BY erzides Ninchidiry oppartdristid tbadd¥e and a
parti cul ar net hodol ogy, protocols, and reagents
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context "they are used by those of skill in the art
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ven t rou hout™ thi's specifi‘cation inc es ever
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limtation, as jf such higher nunerical |limtations
progr aﬂkP@d&?Eﬁ %@s‘?fy"'ﬂﬁﬂtf%hu H’é'?ge?ﬂd CEV@'%’“%W fhedisergtigrary and
gi ven throughout this specification will include every

non-digeretionRly mogets.cal range that falls wthin such

broader nunerical range, as if such narrower nuneri cal
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provi ded herein are not limtations of the various
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to the specification as a whole. Accordingly, the

accomb@h?ﬁ\fgdﬁEWR@% iBotRdha Helailed Wel¥tigtich SR the d’r'aani:ﬁéﬂef@den by
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hydronS|s of phosphoester bonds in organophosphat es.
The terns phosphorlc triester hydrol ase" or
ster’ her er to an enzyne classified
maggééﬁ th#ﬂé&ganophosphor us conpounds
araoxon) i ncl udi ng esters of phosphonic and
[001 1l|ohos,|orlfI : & inaibick BAgLATH oF 7 SYBieme tarderagpating 3asaction costs for
i ncl ude aryl di al kyl phosphatases (EC 3.1.8.1), also
a proppaeshirade exprutiemaceardingpge @specificteading @ggte@o'@m qcmrdlng toa
3.1.8.2), also known as DFPase. The term "pol ypepti de"
preferrad embobihmrﬁbﬁtheeiﬁeerstidm a conpound nade up of a
single chain of am no acid residues |inked by peptide
bonds. The term "protein" as used herein may be
synonynous with the term "pol ypeptide" or may refer,
in addition, to a conplex of two or nore pol ypepti des.
The conventional three-lettér or single letter codes
for amno acid residues are used herein wherein
al anine (A); arginine ( R); asparagine (N); aspartic
acid (D); cysteine ( C; glutamc acid (E); glutam ne
(Q; glycine (Q; histidine (H); isoleucine (1);
| eucine (L); lysine (K); nethionine (M; phenylal ani ne




occurring gene, a nutated gene or a synthetic gene.

The term "honol ogous protein" refers to a protein or
w@ologpslne de native or naturally occurring i n BCTUS1008/007083

cell. The invention includes honol ogous proteins that

are variants, e.g., conprising an insertion, deletion

or interruption, as conpared to the naturally

occurring honol ogous protein. The term "nucleic acid"

[0012]and " PPGY DS h R dlagrath of HA @StehiplAy GYSRHE foH astinttling and
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doubl e~ _and singl.e;stranded DNA.and RNA.. It al so
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are not limted to, |abels which are known in the art,.
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__ the naturally occurring nucleotides with an anal og,
liquidity greymucl eot i de nodi fications such as, for exanple,
those with uncharged |inkages (e.g., nethyl
[0015]phospidGabds a grapls plustrafirg tntnaday bicbapk spreaddoe dflanta Tele-
carbamates, etc.) and with charged |inkages (e.qg.,
Netwophlegphnd esritsdlijudgity grioapphor odi t hi oates, etc.), those
cont ai ni ng pendant noieties, such as, for exanple
[0016]PT Ot eiFng. iig1algrabmalusatify Bifferdt GlRIARE Strate@iEisTor buying 300,000
anti bodi es, signal peptides, poly-L-lysine, etc.),

shared &195 imékﬂlintercalators (e.g., acridine, psoralen
etc.?% hose contai ning chelates (e.g., netals,
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Gener y,. .nucleic_acid segnents praovided by this
[0018]; nven%‘énsﬁ%& %%p%ﬁ%’é%i'%g%&ﬂt Hghtians Qfitransaction cost
~genone and short oligonucleotide |inkers, or froma
eﬁ"“é&ﬁies of oligonucl eotides, or fromindividual
nucl eoti des, to provide a synthetic nucleic acid which
[0019] s cafdBl @ inh draph ilusicpling sr éffiaiert fromtientf amsaction costs.
transcriptional unit conprising regulatory elenents
[0020)der i vEdGE 1018 a gnaph Nlostrating diffesdnt optinh tradingastrategies for buying
eukaryotic gene. Because the genetic code is

300,00teged1es af @,sedfify. t han one codon nmay be used to encode
a particular amino acid, and the present invention

enco ses iabhl j ' ; ;
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articular amno acid sequence. A po eot
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o221y, £ £ 425 SFAEINGEAR e SfferetlFarflon RS sthpdhre
. .sa in conparing the two sequences. This alignnent

deviatign@f trﬁamgéat)é@q?nﬂéfﬁgmsdgprepn% ﬁthqutd’ﬂP%eOfd%éWﬁfm
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Mol ecul ar Biology (F. M Ausubel et al. (eds) 1987,
impacQuppli@ment 30, section 7.7.18). In sone enbodi nents,

the prograns include the GCG Pil eup program FASTA

(Pearson et al. (1988) Proc. Natl, Acad. Sci USA

85: 2444 2448), and BLAST (BLAST Manual, Altschul et

al., Natl Cent. Biotechnol. Inf., Natl Lib. Med. (NC B

NLM NI H), Bethesda, Ml., and Altschul et al., (1997)

NAR 25: 3389 3402). O her exenplary alignnent prograns

are ALIGN Plus (Scientific and Educati onal Software,

PA) preferably using default paraneters, and the

TFASTA Dat a Searching Program avail able in the

Sequence Software Package Version 6.0 (Cenetics

S~ o s "



nucl eic acid, virus, or nucleic acid fragnent.

Typically, the reconbi nant expression cassette portion
wW@R00ans®EPr essi on vector or nucl ei c aci d constPOLUS2008/007083

i ncl udes, anong ot her sequences, a nucleic acid

sequence to be transcribed and a pronoter. In sone

enbodi nents, expression vectors have the ability to

i ncor porate and express heterol ogous nucleic acid

[0024]f F A0MENES 14 s 8 gRRSH ille8irhtindBApirkiaP kAd Yﬁ’édrﬁtilé‘él] ®ermanent price

eukaryotic expression vectors are comercially

. M e. Selection of appropriate expression vectors
lmpactﬁ‘\é’xﬁ%u?rﬁ.n t he know edge of those having skill in the

art. u her ej . " L e ref.er .
o025 . #1038 b7 R bR G e eisat 3N dro i DalyPaBont price
X q oni.ng vector, and which forns an extrachronosonal
ImpacldUnelionsh) i cat i ng genetic el ement in many bacteria and

some eukaryotes. As used herein, the term "pronoter” )
[0026); ef or £1650 16 ina@rapk ilysiratingampHica! end theqratieal pegmagent price

direct transcription of a gene. The pronoter wl |
impacienetiens.y be appropriate to the host cell in which the
target gene is being expressed. The pronoter together
[0027i t h dllGen7tis agsaph plustratimg BxtrdidBy gnisk ampadciadomparisons.
regul atory nucleic acid sequences (al so terned

[0028]' cont IRIG. $8GIQRESSH JustratimEiesiay Yrice iBpRcESTmpariionen
gene. In general, the transcriptional and
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not limted to, pronoter sequences, ribosomal binding
ites, p . _ ,
[oo30p' ! €S Flélf gg%&g&bﬁ’ﬁ%h@é@%@g e%trﬁ@né:ﬁg%g&ces

ransl at art an uences, enhancer
or actd,mator. i .4 1S, “operably
fo0311’} 2GR Ts ATHHEH [ Strathd HierBhe Rinlirabest
relatignship wWith another nucleic gacid sequence. For
10032, v FIG” B0l Eiccanit RErslialiodip et besfoh BaS8 . 1 s
operably linked to nucleic acid encodi ng_a pol ypepti de
[0033)f | ¢ HIG. 23 % agiseeh Hyskaing erlimated transaciiah Gepat es
in the secretion of the polypeptide;, a pronoter or
[0034]enhanddE. R4 inp@raph jlusiratiegirelative prict ntprevemente if it
affects the transcription of the sequence; or a
[0035) i bosdit&. Bbrislamgyaph ilkestrating el atteypricenkgtovemant odi ng
sequence if it is positioned so as to facilitate
[0036] r ansIRIGL 26 is Sepaplrillugtratmeyenenlizédkdidtriitions. t hat
the nucleic acid sequences being |linked are

[00371CONt | GUGUS7 iRBGraphilluBRalRS Biffefert CRABFREPHISIAIRAGAS.
conti guous and 1 n readi ng phase. However, enhancers
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acconplis ation dt convenient restriction

. ' . such sites do not exist, synthetic
d'scret?)ﬁaggr?&%{séoti de adaptors or linkers are used in

ccor ce.with conyentional practjce. A first
oosofcr’y o 365 s pidrRen Bl a cBtbasshy st pelinatesb mmup
i means that the pol ypepti de sequences being |inked are
discretionary §98i¥s and form a fusion protein. As used herein,
the term"gene"” refers to a polynucleotide (e.g., a
[0040IDNA sddfrert)s Bigvaph Blustrating 8 @ooinagisan ob eptimptadieersus non-
chain, that may or may not include regions preceding
discretiorthry @oktswi ng t he coding region, e.g. 5 untranslated
(5" UTR) or "leader" sequences and 31UTR or "trailer"
sequences, as well as intervening sequences (introns)
bet ween i ndi vi dual codi ng segnents (exons). The term
"recomnbi nant” when used in reference to a cell
nucleic acid, protein or vedtor, indicates that the
cell, nucleic acid, protein or vector, has been
nodi fied by the introduction of a heterol ogous nucleic
acid or protein or the alteration of a native nucleic
acid or protein, or that the cell is derived froma
cell so nodified or that a protein is expressed in a



whi ch occurs after nRNA has been forned. As used

herein, the term"plasmd" refers to a circular
waolowl1s3989 r anded (ds) DNA construct used as a BPCDOB20g8/007083

vector, and which fornms an extrachronosonal

self-replicating genetic elenment in sone eukaryotes or

prokaryotes, or integrates into the host chronosone.

The term "introduced” in the context of inserting a

[0041]nuc| eirgGagh s §uaMtIasirainy 8 ceRidarisBB¥f estimated versus non-
"transfection", or "transformation" or "transduction"

discret?d"r%rjé%gt‘éqes reference to the incorporation of a
nucleic acid sequence into a eukaryotic or prokaryotic

cel | rgot ' of
00421 ¢ o B3 3205 R P Ml Sl 2 2BMHEREBn B esfiatod.yarsyr sor-
chronmosonme, plasmd, plastid, or mtochondrial DNA),
UUIRAECPES i nto an aut ononous replicon, or transiently
expressed (for exanple, transfected nRNA). The terns
[0043) [ ocofdPeds is ajgsaphligirating,a cogwzsisan &f estimatersrsus non-
herein, refer to a conpound, protein, cell, nucleic
discretianaty eépsteni no acid that is renoved fromat |east one
conponent with which it is naturally associated. As
[0044]used 4GeB4js a table eportirgrdesariptiVe statisbhcobbiieaddta for the
activity" refers to an activity associated with a
calibrafianhitestingsf the ACE® . medelh as enzymatic activity.
Bi ol ogi cal activity refers to any activity that would
normal Iy be attributed to that protein by one skilled
in the art. As used herein the term"specific
10 HESCRIPAON OF PHESREHERREIPEMISSOMENTS "uroe
enzy r ration. ner . Sp .
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s.units [mg of .protein. The term "derived" . .
that helf st cahirige S ERoGiog b3tk anr spice mamizs,tginrealized
"obtainable from" and "isolated from" The terns
returns. e present inyentingds disested te featuresandaspaataef e AGR®
a vector and supports the replication, and/or )
(Ageney gastEstinaten), srhigh isngs pradyict hat apalies amathematical/econometric
(expression) of the expression construct. In sone
model énditqatowidet s, priedsade estirsaterofdhe arios impactposksaofyagiven order.
e.g., bacterial cells, including, but not Iimted to,
ACE®Sanaptasyrecsxecatibs casts usiignthevimpleneéritatieh ehertfall approach
region of a nucleic acid or a protein that contains

introd5ed 19 PERII@ (THEd) elRith.defifiels eikeBalortdodt€ s the!appRipridsy signed
or am no acids as conpared to a reference nucleic acid
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type nucleic’acid or protein. It is Intende
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reference proterni.e vari P ern 1s a

. unctippal ly actjve variant of the reference protein.
impac{ §55 pEME el mthe S0 fest ThpPtad et EREPGAFTsh EXPICH cost
proteinto performsaid function is equal or _qreater )
COMPGNRRES. tSHED asFCamPISsiansy 6aR 8apiohe AAded o U@eﬁCﬁg} g$tinatgdo obtain
term"Streptonyces sp." includes all species within
total costs of tnading: Scemponyrisandfeatuiesal ACE@ dsdudingdke foriginal ACE®
the art, including but not limted to S. achronogenes,
model Supen ihidneertain aapéctg of eopresenSnventiof axs leased, Sre disclosed in
avermtilis, S. carbophilus, S. clavuligerus, S
coelicolor, S. felleus, S ferralijtis, S
filamentosus, S. griseus, S. helvaticus S. hygroscopic
us, S. lysosuperficus, S. lividans, S. noursei, S.
plicatosporus, S. rubiginos@s, S. scabies, S
somaliensis, S. thernoviolaceus, and S. viol aceoruber.
The present teachi ngs are based on the discovery that
certain proteins can be produced in bacterial host
cells using the Tat pathway. Accordingly, the present
teachi ngs provide nmethods for producing a protein of

o, g oy N o o

discre




that is substantially identical, e.g., 80% 85% 90%

95% 97% 98% 99% or 100% i dentical to the am no acid
wGee@aane of any of SEQ ID NO 1 to SEQ | D NO PABUS2008/007083

provided in Table 1. In sone enbodi nents, the Tat

signal peptide is a TAT2 or TAT3 signal peptide. In

sone enbodi nents, the Tat signal peptide is a TAT3

signal peptide. In sone enbodi nents, the Tat signa

U.S. PBRM iagplitstich S&TA N I 6B R IRy &h JSRE12D2062 JhaRMtire

the protein of interest 1s a phosphotriesterase, for

con B 4SSt VR
Al i .adi
onast, TGy U8Rl SRR R0 OB IR E e

~ fra%nent thereofh(gqg second nucl eic acid sequence
analytig leQlg 42 manyr Wews iNAedingt erest or a fragnent thereof. A
protein of interest can be any protein or polypeptide,
° R R RMGRACCHALe R esiiMatey (-84 exXPaeied @xRowionseeste apd standard
by a host cell via the Tat pathway. Exanples of such
deviatipnef exgeutiorceesie of botordery, not |inmited to, hydrol ases,
i ncl udi ng esterases, proteases, glycosyl ases;
. its estimagestatisticah characteristias ef theeghistributior ©f execution costs,
t aut oner ases, or nutases; |yases; |igases;

includihﬁmfimt&ﬁegercéumbsmdlddm_aaﬁce intéwari nases and
phosphot r ansf erases; or oxi doreductases, such as

. R ¥SHAT Bre-RAde E8SYBERIBTRRS fo eVABatd b &ixBcHlior Péﬁér%énce of
can al so be a therapeutically significant protein or
trader%’lggé{!l %g;mérg ?orpéyﬁrribt?%if %ﬁ%ﬁ% Pré—gééc\(li’f'\é?q &géstgéieg%n particular,

, receptor o vaccCl ne or

an,antib . Ih [ Ok R} f.lntere .
volumB BN RE AYerab PRIV ART s vl < FoutBt Pt g1 avgimoe daiy
such, as gn .esterase, protease, carbohydrase such as .
volume el sliicay. ACERPERal SErteay Lacany sibiiary Usrspecified
| i pase. The protein of interest may be a naturally
strate@ygcurring protein, a nutated protein or a synthetic
pol ypepti de. The protein of interest can also be a
. 5o @nalyize diowy thecgasis:of iradjng stepend @nithe tading strategy.ei n.
One skilled in the art can select such fragnents based
. up dinetthwe arttatingg strategy i termer offteading barizdn, tggressiteriess, and
of interest. In addition, the protein of interest can
other pramei@seand ogous or a honol ogous protein. The
honol ogous protein can conprise an am no acid sequence
. Qb rédinRRhH’Z dptirRGIQEHding Strﬁlfe@?%él’ bflindds S@EUBONBHSEBgainst
a sequence conprising an inserfion, deletion or
the unbB&HRHR(hE Realfrd CUTRAAFLiRg [SbdkRlnity Bobis) o T ng
onol og p odi nents, t

ous protein.In sone e second

0047215 R CRERS iy bRk oR b B i

articular host. Codon optim zation is a techni que

RAE€i s wel | -known to one of skill in the art for

efficient translation of a heterol ogous pol ypeptide in

[0048], f or dinliserBany ethier coryrBionabpiogiusts:, ASIE® includesra dynamic
exanpl e, be perforned by a commercial service, e.g.,

model thatgacegrizes Hrat@ tratigrad Automated systemiwilk typidally geed to break up

encoding a particular protein of interest for

expression in a host cell of choice. In sone

enbodi nents, the protein of interest is an

or ganophosphat e- degradi ng enzyne. In one enbodi nent,

t he organophosphat e- degradi ng enzyne is a phosphoric

triester hydrolase (EC 3.1.8) i.e. an

aryl di al kyl phosphatase (EC 3.1 .8.1) or a

di i sopropyl fl uorophosphatase (EC 3.1 .8.2). The

aryl di al kyl phosphat ase is al so known as

or ganophosphat e hydrol ase (OPH); paraoxonase;

A-esterase; aryltriphosphatase; organophosphate

esterase; esterase B 1; esterase E4; paraoxon

e L, o o

perfor



the P-S bond of deneton-S (/C1 =4 s 1) (Lai et al.,
Archi ves of Bi ochem Bi ophys 318:59-64 [1995]),
wodoalssaski et al ., Biocatal. Biotransform 15rQBUSB08/@7083
[1997]); diSioudi et al., Chem Biol Interact
119-120: 21 1-223 [1999]). The chem cal warfare agents
VX (O ethyl S-diisopropyl am nonet hyl
nmet hyl phosphonot hi oate) and VR (O i sobutyl
a largeoiieNirflb @byl BhiMef (HidesRS MNiRRASHTNPAFEARbSEs. BRERNSre three
to this class of nodestly hydrolyzed conpounds (P-S
critical?95{dFas é{tﬂCE@ tdh mﬁrﬂgg%i H&ttéh o|’ﬁ;’| akowski et al, 1997
supr a, g et al., 7 a

itiont
st ogl supr In an attenpt to

1. HRIBEANT A Iholls BEU phoc RS Bt BT ause atrade moves

focysed on inprovin he..catal yti fficien nd .
the pricg pdvisel o sBE markPryheR itipekegited obis (g G phfpmapging
. . .the native OPH (Lai et al., 1996 supra; di Sioudi et
liquidity, Pricesjrppard asthajh agpergwnepband pieoppyary agmponant.afhe
Am Chem Soc. 125:8990-8991 [2003]). Thus, in sone
permapenloeimpenent is inforalios-pased: itraapiures the parsistentpriceothange as a
OPH. It is intended that the variant of OPH retains
result ofitbeatfiorination thehgchuwienre af ragtaandsp barsyeyatte she hrarketoThertemporary
enbodi nent, the organophosphat e-degradi ng enzyne is a
price impatt idasmsiog. inaiatiaves i i theh wdditoradt ipfice tbyi6e $8ies Becessary to get
(OPAA) e.g.the OPAA that was identified in a strain of
the quﬁhﬁﬁgmﬂoﬁ%ﬂﬂa Sthefbide o ordefVTRE BerdyhRéMPrle:impact
59, 3138-3140 [1993]). In yet another enbodi nent, the
implie{tRRARMIHAP RAAE &1 Qergmggké&( GideY WA affedt tEbriESS BFLRL @ equent

man par aoxonase rel,

u IOl : 3 | .

sub-bighls G e et wbbefiid ¢ Sxpadink s dai0Bment ot computing
.an. oxi reduct ase . an oxi dasg; a transferase; a

the prig y8gactdel & S of tdien e orentivgmer ol al Ly or
therapeutical ly significant protein or polypeptide. In

2. ém'm%} there is0q ISHPE:‘!@”Q a@sathec sogt agtimale of a trade. In

_ netal | o-dependent hydrol ase. In sonme enbodi nents, the

reality dsadipg sestsarg pivostivin of thedradessstrategy exexgsautionapproach. The
phosphotri esterase classified as a EC 3.1 .8 protein.

more dgygressive thebwalding istrategyh éhephigher theafosits o, dsading aggressiveness
net al | o- dependent hydrol ase associated with at | east

can beomeadiredl inntérmsbihow oapidllithe sksaer amtd 1 @fecute the trade given the
nmet al | o- dependent hydrol ases (al so call ed

trade’ PéTkE ebIEEN Ot ARG ROTIAET THUSs, tife ACES 88trBARUB bdsed on a Particular
proteins that show conservation in their 3-dinmensiona

tradind Srstefy! M barrel) and in details of their active site.
Sirﬁ‘e vggt majority of the nenbers have a conserved

.ngdi LA Q) Vi f i St d .
3. TR g He skl o 0 B oRimal bl BgRreas pREE impact
nechani s the netal. ion (oL-Lons) deprqtonate awater .
costs 4Fiasl ARSIt ofsts: SUBRANACER; Saimal i AteSk frbesdits & solution
The fam |y includes urease al pha, adenosi ne deam nase )
of a vesy §epRGY PPURIZAIRBProRERY (YIKLIBENE4NI RAAMEEI -8k Both the single
hydant oi nases, AMP-, adeni ne and cytosi ne deamni nases,
name ang e pPdiOHP Cape o Mppertuaity castslare largelyphus tesprice volatility, which
chl or ohydr ol ases, fornyl nmet hanof uran dehydr ogenases
createandcettaiotysin the realiredardstsiofnteadisg at litedoest fal the batized esturns of
hydrol ase is OPH. OPH can functionally accommopdat e
many different nmetals. The Zn2+ formof OPH is one of
the nost stable dineric proteins ever identified, wth
a conformational stability of 40 /ccal/nol, and the
Co2+ formis the nost activ€ of the netal-Iiganded
forms (Ginsley et al., Biochem stry 36:14366- 14374
[1997]). Exanples of divalent netal ions that can be
associated with OPH include, but are not limted to,
My2+, Ca2+, M2+, Co2+ , Ni 2+, Zn2+, and Cd2+. In sone
enbodi nents, the divalent netal ions include, but are

e ~ o~ . ~ -— o~



phosphot r ansf erase gene, ssi pronoter, and

Streptonyces |ividans xyl anase x|l nA pronoter. In sone
weedsdsivent s, the pol ynucl eoti de of the inventPONUSIva$/007083

conprises a first nucleic acid encoding a TAT signa

pepti de operably linked to a second nucleic acid

encodi ng a phosphoric trinester hydrol ase cl assified

as EC 3.1.8 is operably linked to the A4 pronoter of

investi%.%h@nl\ér)?ce%%t{_r&%?c% order{ thce:;_l_ balance bert&ef?Aré%:c%&nmnd
opPort o ek 45 AR LR RS AR R R AP E R 3
u't'mate@@%&wmw@mmﬁem
about mmmwwmmm&wm&wm@w

ACTTG
opport@GIGAGERET CEIJUTaTOISICERTERAMErSINCATS TEASConRedar axivesBnent
TGCAG AGACAGAC (SEQ I D NG 23) Table 1 Sequences of
manadex'srgeingitiyitytgimvestfeqitiribés ACBERRstitates thef expdaoctedsdstarmd the
the Nucleic Acid Sequences Encodi ng ThenPOLYCYCLI C

tandatBAViatEn DERVATIY BBHNR, Jitd R i S th AN TIGRSa
R TrE TREATVENT OF | CANEER BACKGRGUNS The. proteadee oo

the traH8\ y&feeR é)t m@rpr%é)‘m;ibct RHOG! MRS hering HppIRLARY @§ét§ for a
are nedi ated by signaling pathways that are activated

given IIeUeICét‘r}Fs'? \)é?é b anghﬁmgﬁ%%ﬁhégﬁg%q?&%rﬂn difflef be

oroso 5 R b ﬁégé@gg%l S e AP 5 b  orcer
NS N R R

events that beg |ns wi th activation of Ras. Activation
tradingyproklam Iaéa%lg‘uitbp?'l'\%d plochasticeamntrol peotlems Jheiseition tedlis
a serine-threonine kinase. Activated Raf then
stochagtie sphisehnrables isntheaptinal stratagykhabminimizss thaayeighted sum of
phosphoryl ates and activates ERK1/2. \Wen activated,
price ilBREGY anpbpErhmityl cists Ak®rabvidesis expentedcgstsand standard
involved in a nmultitude of cellular events including

deviatioyitod e tests forcthangssiting dptinah st atepl] Thislstaedgyistre@dmmended
The ERK/ MAPK pathway is one of the nost inportant for

for trad‘é?ls wHY Whhf ®"@éighMhe dpPorlinityScdsts bs¥&Hatebatitd f#8ding over a long
K/ MAPK pat hway is frequently activated in many

mtervatl Bf’ﬁ %t&q% thekH \ﬁ@i Al &n HFet ream of ERK1/2, are

tated in sever cance s I ncluding colorectal,

l°°4912‘§'t ?C?f?"% ﬁ@ﬁﬁéﬁ%r‘ﬁ@Sgﬁif?%&ee&gb§é"%ﬁa<m§??| GhaBibased on
transag%qr?/ ﬁ%sut ¢ td#;lﬂﬁ@r it |ﬁ%§9%:antj%ﬂ Eiqggr |Hg$§ pg]éﬂrg&A rs eglmated

associated wiith increased kinase activity. Mitations
economgetrigally. InRartigdan Alk@reliesen ﬁ??%%ﬁﬁﬁe@o(‘emr ic models of

thyroid cancers (greater than 40% and col orecta
volatilityapgee émpatiesad ppseimpravemerntnas watl @steanask modeERKaddition, a

signalling pathway is an attractive pathway for
purely &conoruetrér mokel lsgezison emgiriicab ddtasweuldrnonatidwronesto provide cost

tumours. Therefore, a welconme contribution to the art

woul d be smal |l -nol ecules (i.e., conmpounds) that

inhibit ERK activity (i.e., ERKL and ERK2 activity),

whi ch smal | nol ecul es woul d be useful for treating a

broad spectrum of cancers, &uch as, for exanple,

mel anoma, pancreatic cancer, thryroid cancer,

col orectal cancer, |ungcancer, breast cancer, and

ovari an cancer. Such a contribution is provided by

this invention. SUMVARY OF THE | NVENTI ON Thi s

|nvent|on prOV|des conpounds t hat |nh|b|t the act|V|ty

Y p—— A . - o PN



This invention provides conpounds of forrnmula 1.0.This

i nvention provi des pharmaceutically acceptable salts
wo@tomshssseonpounds of fornmula 1.0. This inventiPEI/US2008/007083

provi des pharnmaceutically acceptable esters of the

conmpounds of fornmula 1.0. This invention provides

sol vates of the conpounds of fornula 1.0. This

i nvention provides the final conpounds of Exanples 1

estimatés %27arg€mr§eisn‘éﬁf&b'tﬁéreaélﬁfblypén‘éVh&Qﬁaﬁy BRS&NBGSHY fo??ér e

conp03|t|on conprising an effective anpbunt of at |eas
BYenmpl ]
orders‘{P@ orrru %2%362)?or e peplna ?t?tg%tglzatl'l?ﬁbde IACEWﬂltlgate
this r§ ﬁpbodlnent Nos. 1 to 143) and a pharnaceutlcally
P 8eptab|e carrier. This invention al so provides a
phar fectlv

[0050]an0uw}\§&%i fé%gi{a gﬁégt egores rtI IE\II%%I%%& d&ronztheasﬁ/atem and
usual | ongound of fornmula_ 1 n?
methoaés@mqys@&d in Lhry Patest ppleaion %@rﬂﬁ' s1.0/1166,3 aﬁha)d %maune 12,

an effective anount of at |east one other (e.g., 1, 2
2002.0or 3, 1 or 2, and usually 1) pharmaceutically active

i ngredient (such as, for exanple, a chenotherapeutic
[0051]agent Refamithgaodtiguneat, earte arainbre tassgutiablopst aptimization servers 11

This invention also provides a nmethod of inhibiting

can beghiévidedeon aicahirhuhicagon hetwastk i191 tTheofietwBil 10May be a public
patient in need of such treatnment conprising

netwoﬁkdcffI al bﬁ@ﬁé'd&hd&@e@ ﬁbﬂvd}ﬂt 'A?s%rvém ﬂ:faﬁ Bl r)‘r@g?d?ﬁr%% with
| east one 1, 3, 2, and usually 1)

transaE@éﬁ’QHQ% Frgn;‘ghgﬁf'loaorﬂt rﬁgéfn&ictgﬁgﬁ%é ro@%nﬁj BRfduche %nbrhas

any one hi's 1 nvention

e b PP b, en
N%ysah&ogk%m&w 180 B i

and usual ly 12 compound of formula 1.
Systena ?Qrt"@%ﬂ@e cagnm@méwﬁ 2A{inglgings bekhbeldiritad to, the
Nos. 1 to 143). This invention also provides a nethod
NASDARQ sterk markel, sRxpelectrenic donmmunications netwerk (ECN) 24
ERK2) in a patient in need of such treatnent
[0052]c onpr iAxicotdingl b prefered embicdimants gfdhé prasemt irefehtion, the server
anmount of at |east one (e.g., 1, 2 or 3, 1 or 2, and

11 is cosfigliiey td)becelaploomidalyf adoessibleditedly(yocustamerd throdgh the
descri bed in any one of Enbodinent Nos. 1 to 143).

networkM® THX&IEc88 cah @ dithey ti8Egh almirseshl @b érbcfptctgn@ ora
ERK1 and ERK2 (i.e., inhibiting the activity o

dedicatéy cllt:e?@ém'nﬂgﬁ@%i&ﬂg élébtmllgf conHE&ehtE "ﬂt\é;fl?fwork 10 such as

conprising admnistering to sald patrent an ectiv

via theaﬂPéJrﬂF lfﬁ: ﬁgd’cggeafn | d%;?Aﬁ%rnrgfﬂYel)]l,’ %ﬂ{g %}u@iﬁﬁﬁ% watﬁghe network

|b e ,of Enpodi nent
via a Yo seiord MuRCth S0 sREae GERRIP VA venadcirpost analysis.
) cer in a patient in need of such treatnent, said
Pamc&ﬁavamae dEeig desigs amseriintesaca ghatprawdes sampsehensive agency
effective anount of at |east one (e.g., 1, 2 or 3, 1
tradingygeryiceandiliziaganyliple)liqsistityaamcest. f or mula 1.0 (for
exanpl e, as described in any one of Enbodi nent Nos. 1
to 143). This invention also provides a nmethod for
treating cancer in a patient in need of such
treatnment, said nmethod conprising admnistering to
said patient an effective anount of a pharnmaceuti cal
conmposition conprising an effective anmount of at | east
one (e.g., 1, 2 or 3, 1 or W and usually 1) conpound
of formula 1.0 (for exanple, as described in any one
of Enbodinment Nos. 1 to 143). This invention al so
provi des a nethod for treating cancer in a patient in
need of such treatnent, said nmethod conprising
adn1n|ster|ng to sald patlent an effectlve amount of

oy



(e.g., 1, 2 or 3, 1 or 2, and usually 1) signal

transduction inhibitor.This invention also provides a
woreaoRasBobor treating | ung cancer, pancreatic CBOI/ER2008/007083

colon cancer (e.g., colorectal cancer), nyeloid

| eukem as (e.g., AM,, CM,, and CMW), thyroid cancer,

nmyel odyspl astic syndrone (MDS), bl adder carci nona,

epi dermal carci noma, nel anona, breast cancer, prostate

[0053] CaNCeRcchRMty R iSkeRsifdd EAbBRIMentS of the BRESBRPHYeRBOM, a number of
cancer of the head and neck), ovarian cancer, brain

differeﬁuaﬁ%t‘f‘\?%é 1(1esn,gyébaé:é:rjo§?m§'or§fﬁ%rh ofk '\Aﬁmaeﬂrfi?e%rgggﬂ running a

_ or e ers of mesenchymal origin
wansaqiop] 88 ARG SO SF T AREECHRE I g™ RLs BPRBpgate wracing
orums R BRI B e R Al o -

of such treatnent, said nmethod conprisin

proposgdraantfaliiragdg %@C@Qrﬂobaf‘?'é/ﬁts vdigh any é@?‘l"g‘é opef Hhe sgrvers 11.
at least one (e.g., 1, 2 or 3, 1 or 2, and usually 1)

A servenhpraeivesf theqraposed portiofio tradeaxecutiomfrooetherdustamenover the
any one of Enbodinment Nos. 1 to 143). This invention

networ&|19oand pracdssesang ahalyzes the eredutiog dacogling e the user-selected
pancreati c cancer, colon cancer (e.g., colorectal

preset GaBARY strat8y ¢ bRjotithra Wend Am HEtre serddf11.CVhe sepgr@ihpn
thyroi d cancer, nyel odyspl astic syndronme (MS),

executBs B RENEAEINNVITR anSRSRA RS ptiARELA? BRd préfefdNBransmits the
breast cancer, prostate cancer, head and neck Cancers

execut‘o‘?lér%sultﬂ’djmp&fst@ﬁal' irfRafmeof the head and neck),

ovarlan cancer, aln cancers (e.g., gliomas, such as
li bl ast ltif . |
toosa1g ; oy uB MGt e R A D BB 3 B i or an
systeni&;rgqqga@?gﬁg\?s%%é?élae%%&%gﬁ%ﬁn%&3}3{! ﬁ&rtgggsrsﬁigﬁg]g{] E}’ computer using

mul tiple nyeloma, or anaplastic thyroid carcinoma in a
outdat%tnf@rmatvq% neaehisyed.yd Retseadridrian Randle muyghomore complex
conprising admnistering to said patient an effective
trades inabuding dfades invdwng darge (volymes and many more different eguities.
usually 1) conpound of formula 1.0 (for exanple, as
Additioshalig, rthbesgrver Hingaropmvife epertiiaselis folasvery lageldBnber of equities,
conbination with an effective amount of at |east one

unlike &@ra@er who Magbelabld t®toAcerfatd bnrésiiwi enigrerslatively small
agent. This 1 nvention also provides a nethod for

numbér of 8hLitIGs [t BACE ARCEErvePACLDr8inG 16 _tﬁ@Pfe%rzant FREAflors ABS @further
(e.qg., colorectal cancer), nyeloid | eukem as (e.qg.,

advan@y% a)rv%’ t}t%%%g %(maé i JEQV f 8hf .b%@&&Foengﬁglﬁ%ﬁﬂeﬂsJié the network

er carcinonm,

10 0 REE AR T AR b0 er B0 6 S AU R torca
t he hea d _neck oyari an cancer, brain cancers.
and depite Maref Satasocibal L eanr et BB pledPaisgtors on a
_ cancers of nesench¥nal origin (e.g., fibrosarcomas and
continyayisRrsis o EHRtBeRYItiple fpguess for teansastior castaialysis having
nur obl ast omas, ki dney carci nonas, hepat onas,
differenlogiesitedgrading stratsigiesa(e. gnulaviels &f riakavension bearmbe siragtansously
thyroid carcinoma in a patient in need of such
executeddnt noetihg psepatedgidrifdlic trape osderg tathe apropriategsereer 11.
said patient an effective anount of a pharmaceutica
conposition conprising an effective anount of at | east
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) conpound
of formula 1.0 (for exanple, as described in any one
of Enbodi nent Nos. 1 to 143}l This invention also
provi des a nethod for treating |ung cancer, pancreatic
cancer, colon cancer (e.g., colorectal cancer),
nyel oid | eukem as (e.g., AM,, CM.,, and CMM.), thyroid
cancer, nyel odysplastic syndrone (MDS), bl adder
carci noma, epidermal carcinoma, nelanoma, breast

o - .. - -




such treatnent, said nmethod conprising adm nistering
to said patient an effective anount of a

w@b@ssdeut i cal conposition conprising an ef f eRCT/VUE2008/007083
anmount of at |east one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) conpound of formula 1.0 (for exanple, as
descri bed in any one of Enbodinent Nos. 1 to 143),
wherein said cancer is selected fromthe group

[0055]con5| 5F1i¢d"r6 201Iusti‘§ib§'3>‘h’69exa‘hﬁ5léb?%tdy%té?ﬁ'fﬁeéstlrﬁél r)é;f é%djoptlmizing
cancer, colorectal cancer, |lung cancer, breast cancer

the traﬁé‘é’ﬂfb\‘uac;ds?é‘of?é%% exEEhﬁorH 5}6@%5@%%@ %\R—:rn?%hd\gﬁe?em

or treating cancer ent 1 n nee

transa?tgoqg%&é}g %‘%’Sgﬁrpagﬁ %fcr'EZé 5?338 %ot%rqér%%hgg cgg{%&irﬁét%r{ ;5‘
optimi 3R RS SRR ERh R iR GBS hE Tt K

usual |y 1% conmpound of fornmula 1, 0 (for exanP as
transaglion  ¢9H & 'm?t'ﬁﬁyﬁr@r@tlﬂ"Zéh%mrr%ﬂﬁo%po'ifol' rg@g§ inQu requests
conbination with an effective amunt of at | east one
for anglyses and transmit tiemdikectip to the ACE@ servehef bp AGE® sepentperforms
wherein said cancer is selected fromthe group
one oranork tsamsagtioh .coseamalpses (TaALr eati ¢ cancer, thryroid
cancer, colorectal cancer, lung cancer, breast cancer,

[0056]and oVcbAdIing EntHes metihod atrsvwnoome%moms lofiéér specifications
met hod for treating mel anona i n a patient in need of

are retﬁHG&j t FeRERERple, 93UdtdRENRAYAER th §élﬂ@ rﬁlﬂﬁhrﬁrﬁﬁ'@é bf'§ecurity

to said patient an effectivé anount of | east one
2. 8 s it s KL ) e OY e

pafam§€5‘?3§/*?§”"f Refis v BT W el whin
iR BB T SRS o

at | east one , and usual ly 1)
eg. s%n@aunﬂ!mshad?ﬁaf XYZ %ﬂqurlaf °¥é€(a7rrﬁ?!§ Atstgp 2 H@jprosram
any one of Enbodiment Nos. 1 to 143), in conbination
retrievas market pArametersee grosaoUrity masterdafsrmatien (ie. gticket symbol, cusip,
or 3, 1 or 2, or 1) chenotherapeutic agent. This
exchamga/)emmwngl pabe ovatatdity,derel teading ivotiiniar At stept20% estinationnare
in a patient in need of such treatnent, said nethod

calculatedisr thenustmhens %twlpwaMQt@elaﬂdmtsteﬁmnp@m Bhs&t bh iee most
amount of a pharmaceutical conposition conprising an

recenteﬁér%t HYQ. 3HEH 205, e reSarsd aﬂﬂﬁ@isél%ygd to the é’uQém%r a$ a table of
2, and usually 1) conpound of fornula L.

expect%ﬁ%&%%&fan@%ta%ﬁﬁfd 48GdtibR of833t9 6 ditte e Fnﬁélge%\b 2t step 207,

I'sS I nvention al SO provi

d of S
the cuptoRy sefkc o BRT ol @RhuFRY ot ARF Fehoel iy ) fom the
tabl tﬁ i d patlent an. %ffe |vena unt of a pha na ?g%ﬁ di
able % 85’!‘?? chBPrﬁ!ﬁ Fé"‘ Bﬂ 'é"f’ CEPP LD YALCH |°85[§§P°" Ing
and usually 1) co u
to the 6'?09&5? mn af \1a|99§ f AF éB@an%% th%§uaemﬂnlrmﬁs the awr%‘h% vafue
~ Enbodi nent Nos. 1 to 143), in conbination with an
(while giaiuteining thevother parameters)de tsegreengw sgt of axpexter c@st and cost
or 2, or 1) chenotherapeutic agent. This invention
standaadtl sleviationi ddis established d cander afatosh gstiraaese Atistes 208 eoptimal
in a patient in need of such treatnent, said nethod
conprising admnistering to said patient an effective
anount of at |east one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) conpound of formula 1.0 (for exanple, as
described in any one of Enbbdinment Nos. 1 to 143).
This invention also provides a nethod for treating
pancreatic cancer in a patient in need of such
treatment, said method conprising admnistering to
said patient an effective anount of at |east one
(e.g., 1, 2 or 3 1 or 2 and usually 1) conpound of
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chenot herapeutic agent. This invention also provides a

nmet hod for treating thyroid cancer in a patient in
woe®d/1590such treatnent, said nmethod conpri si NBCT/US2008/007083

adm nistering to said patient an effective anount of a

pharmaceuti cal conposition conprising an effective

anount of at |east one (e.g., 1, 2 or 3, 1 or 2, and

usually 1) conpound of formula 1.0 (for exanple, as

trade s‘i'r%‘%é‘éué@%?e chlcarted®BAd efis ofBdustéifier'd iRttt Parameters, from
Thi s” invention al so provides a nethod for treatl ng

R

which fﬂy%%rtgf{\ o%rt)c{blsgltngts'lrgfggx t@?g??% fﬁ% g?ésjg 5t Egi%ﬁfcular
an effective anount of a pharnaceuti cal conp05|t| on
conpr|3| ng an effective anmount of at |east one (e.g.,

[0057]1_ 0 (%ﬁ,cé&éﬁﬁpgn‘frg@ @inéj 2bh%§’ &ﬁE%&P 0t Gf% sgls?tem can include
Enbodi ment Nos. .1 to 143 in conbination with an

a computegexeculed w6t f st@pstéqal | s Hiad forecgsts the trangactipn qosts of a
or 2, or 1) chenotherapeutic agent. This invention

trade eaqegutl@rn ol HEE®, qasthore measuredaas thg differenee betweemther average
in a patient in need of such treatnent, said nethod

executimmprices and thael previadingrprivg atdhs atat pfamMenexacutEﬁ. ective
anount of at |east one (e.g., 1, 2 or 3, 1 or 2, and

[0058]usual IAn ilparmaspdctalf ACE®US ehak.itlcdrf 196 usEa NP Feconfidiend a
descri bed in any one of Enbodinment Nos. 1 to 143).

particuldy tSadlﬁ? efthicyy fat 8 UsBF.OKCHES balafBed &b f::@ﬁanéﬁaifthQ expected

situati

col orec cancer in a patient in need of such
cost aﬁd §%‘rﬂ%ﬁ gﬁ\?@gﬁn gﬁ‘bg%&%g@r@%ﬁ 'ﬁ{éﬂo 2@%&@&&8 cost ("E(C)")

s o gt v bSO A A
Opt'maﬁ%ffm”@?ta%@@ﬁ@ it B @@a%%v'f&?ﬁﬁ%ee”@ﬁac??zn brgidegation for

1) chenpt herapeuti c agent. This invention
l'qu'd'twd@mﬂda\ﬁn@égcwﬁetqmﬂpaw £rel gtf?rn@ UsBI-BPitied welghtepn cost
in a patient in need of such treatnent, said nethod
and risko Apd iteiding bemaaf)- dtdaasmp by expriegsingtthe tading probisim jage muiti-
amount of a pharmaceutical conposition conprising an
periodsstéar@stiv eoatroupriobleim At tHeresticulates(tbe gxpedtedZast aBd the standard
or 2, and usually 1) conpound of fornula 1.0 (for
deviatiexafphe costsfod Hrcrashititigioptiamyl srategyt  Enbodi nent Nos. 1
to 143). This invention also provides a nethod for

[0059]t r eat iTheg &@catieh cakt |§Qﬁ§ﬁﬁedl (1.6, pe¥itiRNér hégatRey diference
such treatnent, said nethod conprising adm ni stering

betweér?tt?é‘bé*u@%tf Ia ﬁ‘/p & fSiRbhic 61 SERiibs &t tie beglnnlng and the end of

phar maceut i ca osition conprising an e
Sta 5
the spé‘&ﬁé’ﬂrag c%'Jirrzg%un d@@@éa %L“mgt? t% %%Béctgé ac??p &th%%%ency
trad bed a0y one of Enbodi nent Nos. 1 to 143) in
ra '"gc%%ﬁeﬂm Jﬂ W¥han effectlve armunt of at |east one
(e or 3, 1 or 2 chenot her apeutic .
[oosolagent In ?ﬁleé“"‘mﬂ)%Wt’F‘SWOQI- Qt? %@@OQ desizen f?eﬁ'ﬁ’gg'vf‘iﬁd into a number
treating lung cancer in a patient in need of such
of bins; petimeprriodssefeanal dowmtioomior sxampialin theUeb i mgrked, ACE®
said patient an effective anount of at |east one
preferghdy gopsitiers2thiteed bibhs of 32, miante dgratioh pef yradmgodayndHowever, any
formula 1.0 (for exanple, as described in any one of
Enbodi ment Nos. 1 to 143). This invention al so
provides a nmethod for treating lung cancer in a
patient in need of such treatnent, said nethod
conprising admi nistering tol¥laid patient an effective
anmount of at |east one (e.g., 1, 2 or 3, 1 or 2, and
usual Iy 1) conpound of forrmula 1.0 (for exanple, as
descri bed in any one of Enbodinment Nos. 1 to 143), in
conbination with an effective amount of at |east one
(e.g., 1 2 or 3 1 or 2 or 1) chenot herapeutic
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need of such treatnent, said nmethod conprising
adm nistering to said patient an effective anount of a
w@b@ssdeut i cal conposition conprising an ef f eRCT/VUE2008/007083
anmount of at |east one (e.g., 1, 2 or 3, 1 or 2, and
usually 1) conpound of formula 1.0 (for exanple, as
descri bed in any one of Enbodinment Nos. 1 to 143).
This invention also provides a nethod for treating
numbeP bf Bitls & urbffo® AL b Dbed Bo N6iRfadthebinhdrafRitdr8 Hre
said nmethod conprising admnistering to said patient
. ¢ he : oy .
approst SRIQUEHIUEIq Reh gt RC FHE Pl EASTAR 1 Bonsst o

severahragipggdraigx\évlqﬁ {ag?arggpaggggeﬁﬁhéﬁi 1?9 t&%?ﬁ%ﬁ%@ﬁr{d :]car?(ﬁir%J Ib?ln in the

last dayf fOETF UGt IR defined DY I redindhorizop, ride Sidaiol or pei), size
or 2, or 1) chenotherapeutic agent. This invention )

and tragingsthategy derauenestdf hare Auaniitias pRy kixy fori ngiven i@ding horizon).
a patient in need of such treatnent, said nethod

Trading ofrpH isbareyquantities sipecified foneach tingaassnmed io defeampleted within
anount of at |east one (e.g., 1, 2 or 3, 1 or 2, and

the respectivé binl) conpound of forrmula 1.0 (for exanple, as
descri bed in any one of Enbodinent Nos. 1 to 143).

[0061]Thi s iPRiceMnpeIVeRh&t iP aPricdascaivertiiads bettet theatths prevailing
ovarian cancer in a patient in need of such treatnent,

prices &idd. dbidBbNg deft OFEY oY 43k fBAFIUYTr8EH)N G drieraiRy, BlIRRYEASEIIer
an effective anount of at |east one (e.g.,” 1, 2°or 3,
initiateé )?gﬁ%rlgéar@a@g(pgéfé@l tbyexéekufeoﬁﬁﬂa eﬁi?ﬁ%ﬁ%%@ riur??e h@gé ]l—lowever,

) escribed In any one o

a buyeﬁ%g@é’rs%he@i r?lgggggéi{z?taiﬁeg}ew.?}(g(i&g neé{ics%wa\{\)ethgnﬁ?g@atillinodc aé\&bid
auoto SUSABHEIRRE Mok RS AR, ARIET 3B S BB e

need of such treatnment, said nethod conprisin
moves, prGh kettarirageived prre ipdefinad asa psicedaprowe unt of a
pharmaceuti cal conposition conprising an effective
[0062]ampunfophnygivesssacusite volinge and prizeooldilitylvasy signifigamtly by bin
usually 1) conpound of formula 1.0 (for exanple, as
within thessarné éading dany  ©he volunterbod ivotatitityNbstriblitiores Byl Bin. are
This invention also provides a nmethod for treating
deterniived sRfisticdlyaind taken prtbiagsbuhtwhee dstrating frahs s@iomaddists and
sai d nmethod conprising adm nistering to said patient

generatihgedr Sﬁﬁr"néﬂestﬁd@?ﬁt WHileavdNAE MBI AR dBTBRBIShS K& A particular
conprising an effective anount of at l|least one (e.g.,

stock i?e.a%lfy( %ou?d b l&%d%ﬂl’éé;}{‘gstﬂﬁ% gaﬂga&iﬁﬁgg%ggo@f tHat stB2research

for exanple, escribed in any ¢ _
nas deTRARL talSTeh Hit i e BRIFRIAEE, QB JeRlfiaufd stocks,

or or 1) chenot herapeutic agent. This invention al ,
becaufs gf inabket HoishodGoBTOAHERIY: 3 oh Alatiat g masreqated Bih distbutions
menopausal and prenenopausal breast cancer, e.g.,
of a largsy pAtbes O slgkntmay ba sised a fueh)aggregatad distrbutions fiavg been
of such treatnent, said treatnment conprising the
showngddhieningch marerstatilean ef f ective anount of at |east one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) conpound of
[0063]f or nulTaeltofal (dalizedteamshetiorasoste < cambd definedyasone of
Enbodi nent Nos. 1 to 143) in conbination with hornonal
therapies (i.e., antihornonal agents). This invention
al so provides nethods of treating breast cancer (i.e.,
post nenopausal and prenenopausal breast cancer, e.g.,
hor mone- dependent breast caklter) in a patient in need
of such treatnent, said treatnent conprising the
adm ni stration of an effective anount of a
pharmaceuti cal conposition conprising an effective
anount of at |east one (e.g., 1, 2 or 3, 1 or 2, and
usual ly 1) conpound of formula 1.0 (for exanple, as

o s o o — A a A ~



The nethods of treating hornone-dependent breast
cancer can al so be used to prevent breast cancer in
w@aiosastsd havi ng a hi gh risk of devel opi ng br er&I/US2008/007083
cancer. Thus, this invention also provides nethods of
preventing breast cancer (i.e., post-nenopausal and
prenenopausal breast cancer, e.g., hornone-dependent
breast cancer) in a patient in need of such treatnent,
said treatnent conprising the adm nistration of an
effeckive amount of at least one (e.g., 1, 2 or 3, 1
of 2, Ll&w8) tdualgoy Tpiebnpound of for mula 1.0 (for (1)
exanﬁT% as described in any one of Enbodi ment Nos. 1
to 143) in conbination with hornonal therapies (i.e.,

where ANEitHQI ADMBler 88 SRArR) trabdidson ANt i on al 30 provi des
nmet hods of preventing breast cancer (i.e., post

ci=co 6‘6’89 %r@é}g QW é}%gausal brea_st cancer, e.g.,
e

ornDn depen reast cancer) in a patient in need
said treatnent conprising the
a= ex@%ﬁéﬁ?@ ¥§ﬁ?%%ﬁgbgan effective anmount of a
ar mceur qg altlon conprising an effective
€i=ra CEAISH LSO ARY (e. g., 1, 2 or 3, 1 or 2, and
usual |y 1% co ound of fornula 1.0 (for exanple, as
"SQHE@E?98@6'Pﬂoﬁﬁ?"bHEC%Phﬁﬁﬁbdlnent Nos*. 1 to 143) in
conmbi nati on wi th hornonal therapies (i.e.,
Ti = lingat pﬂ@‘flﬁ@ﬂaforag@ﬁtlgpactrner@stemﬁftemraﬂes@w gepvi des
nmet hods of preventing breast cancer (i.e.,
xi = regidealrtibe @ndaif dayd. pr enenopausal breast cancer, e.g.
hor none- dependent breast cancer) in a patient in need
[0064]of sudhetrheah oeekpectad okt ECtmanpbexomsideséd gs tsiaply an average
adm ni stration of an effective anount of at |east one

value dfofi codt if ﬂneoéxé’cutlén @oufll bé Fshedtetd hlany im &S renssentheabtal
formula 1.0 (for exanple, as descrlbed in any one of

execut%?p&%t'@l%t? %'R)%haétl(t, 8r fwag.'ra)(r?o Da®Io ARG} B1an ‘c’j% HBtdriiBR alue or

her api es ., anti na agents)

numbe?ow'ig]i‘@t tgeé/ﬂutsg tg%l %E(g , &ﬁ?@%ﬁg&oﬁﬁgfatalat(ﬁﬁaﬁumgg?of

unkno§fi Salsars’ i %&Eéiﬁ%ﬁﬁ@?ﬁ*ﬁ* Wy estmﬂ%ﬁgaaﬁ&ﬁanawarket

r emeno usal breast cancer, ...har none- dependen
move"gﬁ”éﬁé? agegn@emjﬂcmcgnam ehstocks S%@%'EIC HACtQFe Bl r%Qt'ﬂéY]Pe defined
said treatnent conprising the adm nistration of an
as  effective anbunt of a pharmaceutical conposition
conprising an effective anount of at |east one (e.g.,
3, 1 or 2, and usually 1) conpound of formula

scribed in any one of
od|§£ éﬁgpaﬁ_f%ﬁx§43) in combination with hornn%gl
whagheraples (i.e., antihornonal agents), and in
conbi nationwith an effective anbunt of at |east one
(e.g., 1, 2 or 3, 1 or 2, or 1) chenotherapeutic
agent . hls |nvent|on al s0 provi des a nethod for
tE@ &, i) rg caln 43(anr]c+ey n(@xg]+(agLHJ91ma (3uch as glioma -
bl ast one=mul ti f orme) in a patient in need of such
treatnment, said nmethod conprising admnistering to

¢j = lineat ebefﬁxtneanforaémpbifaeybme irApactifor bih jat | east one
(e.g., 1, 2 or 3, 1 or 2, and usuaIIy 1) conpound of

aj = staAtEr é‘e\ﬂiaﬁbr(ﬁf)bn&%( 4%maﬁin flescribed in any one of
Enbodi nent Nos. This invention al so
provi des a nethod for treating brain cancer (e.g.,
glioma, such as glioma blastoma nultiforne) in a
patient in need of such treatnent, said nethod
conprising adm nistering tolsaid patient an effective
anmount of at |east one (e.g., 1, 2 or 3, 1 or 2, and
usual Iy 1) conpound of forrmula 1.0 (for exanple, as
descri bed in any one of Enbodinment Nos. 1 to 143), in
conbination with an effective amount of at |east one
(e.g., 1 2 or 3 1 or 2 or 1) chenot herapeutic
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or 3, 1 or 2, and usually 1) conpound of formula 1.0

(for exanple, as described in any one of Enbodi nent
wOl®s/133909 143), in conbination with an effectP@BUS2008/007083

anmount of a chenot herapeutic agent, wherein said

chenot herapeutic agent is tenozol om de. This invention

al so provides a nethod for treating prostate cancer in

a patient in need of such treatnment, said nethod

a0 = SaRBAISYEGaisHbNbrdeLEM AT d Bethrief dl’@élhgﬁhdaibeﬂfrf ctive
anmount of at |east one (e.g., 1, or 3, 1 or Z, and

Vi = lirkH ok ?qtm%dgftﬁefs@bﬁcéaﬁeﬁr%e B, S 2

crl n any one of Enbodi nmen
- [ rovides a nethod for treatlng
nij = SEQ%%H&?MQQ@AQQJaféggppat|ent in need of such
aid nethod conprising adm nistering to
J= haéhp@a ?W@ﬁ an effective amount of at |east one
(e.g., 1, 2 or 3, 1 or 2, and usually 1) conpound of
formula 1.0 (for exanple, as described in any one of
Enbodi nent Nos. 1 to 143), in conbination with an
xi,j = regidueal forbegayafterdsin 4of vkt one (e.g., 1, 2 or 3, 1
or 2, or 1) chenotherapeutic agent. This invention
N=nuahtza1iqﬁ|bénsidetsachngrboﬁwmfor treating prostate cancer in
a patient in need of such treatnent, said nethod
[0065]conpr irsthedfirstios i coineputitg 4 costadfch prat-spatifieahtrading ctrategyy,
amount of a pharmaceutical conposition conprising an

equati@rﬁ gﬁ)tdn\d 3pERGsedio géndragsh pPedicled. dbst. Sfe&f @élly3 givkn a pre-

usual Iy 1) conpound of fornula

spec.rsa@ié@.l@,t.oaﬁ 095564 Befbss @ Fadhiend oﬁnhw.rvry\tdgrfw{n}lme

I's Invention also provi

expeop AR AEABEI o BB e 82 (35 Bho 'tﬁbrys&rﬂna%fr?ésus.ns

t rrent m ni st eri
<we'9h§89r§a t#%ﬁé 8?&%@&5 S taCHRL O §roreBl AT ek Mol used
to get %?OWW%'QQ GSt(’T‘ae gﬁéﬁf{?@ah g usu%ﬁ%’%“é?ﬁorgﬁnpou§%ility of

of Enmbodi ment Nos. 1 to 143), in conbination MAth an

price regveseents QCERRSURINSof at | east one (e.g., 1, 2 or 3, 1
or 2, or 1) chenotherapeutic agent. This invention

[0066]al so | tha skeond usst HIRICES), the eplimabtraging sthatggyadeneted by {n*},
syndrone in a patient in need of such treatnent, said

is compatedsly salwipyi s padicakhmoptistizationgproblesatitht bataness eapected cost
effective anount of at |east one (e.g., 1, 2 or 3, 1

agains®varanc¥ef stsstial The dptiraRamen rméomémfcﬁrmt@ id tiferl §i9€n as:
exanpl e, as described in any one of Enbodi nent Nos. 1

D 248h ({1 S EG S pE)al so provides a nethod for
treatlng nye?odysplastlc syndrone in a patient in need

where‘)\ Li'lf@JS}} Jéeﬁgra e{ffe ﬁg r@;?regg% (%ﬁ]ggrag\n%tﬁh or V}lelght on
Opporteaﬁ%geﬁ?& %\%EY% ols H"eﬂ%f'etf}%%ﬁe%@ﬁlﬁ? 8*2 tre il aatith of cost

any one of Enbodi nent , I n conpjinatio
C. They mr?ne?m&tqw C&%EHVP'GP"AF‘PPEBX heHger@n TE'S a pumyer
or 3, 1 or 2 1) chenot herapeutic agent. This .
betweemé@ndi rvesy kwv wleeghta é@rraswmdn&ﬁtvl@s oﬁfct’r@:dtngwghere opportunity
nmyel odyspl astic syndrone in a patient in need of such
costs aregwt @esignifisantcomsidesaticroleny.i aivalpetiader witleut infotroation),
said patient an effective anount of a pharmaceutica
conposition conprising an effective anount of at | east
one (e.g., 1, 2 or 3, 1 or 2, and usually 1) conpound
of formula 1.0 (for exanple, as described in any one
of Enbodinent Nos. 1 to 143)6 This invention al so
provi des a nethod for treating nyel odyspl astic
syndrone in a patient in need of such treatnent, said
nmet hod conprising adnministering to said patient an
effective anount of a pharmaceutical conposition
conpr|3|ng an effectlve anDunt of at Ieast one (e. 9.,

o o o o r



(for exanple, as described in any one of Enbodi nent

Nos. 1 to 143), in conbination with an effective
wa@emans3sed at | east one (e.g., 1, 2 or 3, 1 orPQr/US2004/)07083

chenot herapeutic agent. This invention al so provides a

met hod for treating acute myel ogenous | eukem a (AM)

in a patient in need of such treatnent, said nethod

conprising admnistering to said patient an effective

whereé’s!"ﬁigﬂtvaﬁfesaéorf&%ﬂnd%% e§’slve &adl%g%rtylés (&. go 3 @adég‘;}dho is

usu conmpound of “for nmul for ex
concerﬁlﬁla %rb.oﬁggﬂi{t%}gﬁw c@qﬁo%r\r)lgﬂgzq}h@?é‘t flg 3a {: mkflgﬂed rapidly.

[0067]3? ugﬁé\gxs lcfnr%e Pﬂaﬁ}% Aré%rﬁ lﬂlg_?rﬁtbo& F® cgﬁ haeg]y forecagtetransactlon

costs %ﬁ% 0 Sttgéh@g ig‘%@?%l%b&%cﬁ?ﬁ%ﬂc@r}og%gggér\p/ﬁeflqig ggqteg%ma user.
nmpound of formula 1.0 (for exanple, as described in

ACE® &ﬁ?”@ﬁﬁ:s depaencher thrHserostrategy gnd4hg undarlyipgrisgimeact model
wth an effective anount of at |east one (e.g., 1, 2

parameters, The eisels stiategy is heftented irajpading styg @nd. agnessiveness. The
invention al so provides a nethod for treating acute

price impattagedelysarbmeternsican(bévtalibratedpating ptoprietargd IGAPEERCBROUP
treatnent, said nmethod conprising admnistering to

data inSé¥der Rabé ﬂnline?lw:tﬁf fypital Véostdretialged insatubioAs MEse tadivgl style can
conmposition conprising an effective anount of at | east

be cha%kﬁel(lfedlby tHe a r‘é%s@enés@fpa@hcnﬁ@@orpﬁéf ayd fhe 1€98RFWHHortunistic
formula 1.0°({for exanple, as described in any one
f Enbodi nent Nos. 1 to 143). This invention al so
trading?' = )
provi des a nethod for treat| ng acute nyel ogenous

oos, 5k Rl G0 estcl o sabpaice
smort %@ﬁgﬁz@m&@@&ﬁah&a%s%ﬁas%egﬁf@%:' T p——

and usual |y 1) conpound of fornula
Serial [’ﬂ°01@/ﬂ§5 7e1>9afﬁﬁ1jé’" Bwedts Z008ed in any one of
Enbodi nent Nos. 1 to 143), in conbination with an
[0069]ef  eciThedneentors haye discovered thataealizag Gosts far appogunistic traders
or 2, or 1) chenotherapeutic agent. This invention
do not ahatoh pvittmhdeealizvateddstsl of radensdhai nayeclor eddctte most of the times
nmyel ononocytic | eukemia (CMW) in a patient in need of

(i.e., non-oPpbIteAsie bt noAdistrafdiEry tedery)i B drdeptbsttert ficolet for this
to said patient an effective anount of at |east one

dlscre;faﬁ1d9 thelpre%eﬁf |n3ent30rpifm;?ro@8§l upsH the Mnéi}'naPRCE@Weﬁtflon by
formula 1.0 (for exanpl'e, as described in any one of

provndlﬁgq Pésthlﬂ fes; 0@8 céﬂé)’a ACE® ?)l ¥ﬁ6ﬂdr?fy%n?loa§ng>ther qne called

reatlng chronic

in a patient in need of such
ACE@ﬁoyﬁ%ﬁ?t‘o%d nmet hod conprising adm nistering to
[0070]?‘;lI g ’Q\slthg gagslg%l%&;%gﬁt, Ifére A;Egéj @gqggétfcg%ta{; eq?lzéﬁﬁ%gﬁan%gre used for
‘NS) xanpl e, as described in any one of
the bu'ﬁfﬁ@@'ﬁ%ﬁ?” salibration )1f3he AGE® sasialaits-oaven Prsless for which the
effective anount of at |east one (e.g., 1, 2 or 3, 1
traderspearpposgtpong oc labanddre traging todakey advantage of market ¢anditions. For
al so provides a nethod for treating chronic
ACE® iNari-Disenetiytary, oppoktenistic(@xblfionsare eatudud from the ddildihg of the
such treatnent, said nmethod conprising adm nistering
to said patient an effective anobunt of a
phar maceuti cal conposition conprising an effective
anmount of at |east one (e.g., 1, 2 or 3, 1 or 2, and
usual |y 1) conpound of fornmlila 1.0 (for exanple, as
described in any one of Enbodi ment Nos. 1 to 143).
This invention also provides a nethod for treating
chroni c nyel ononocytic | eukema (CVMM) in a patient in
need of such treatnent, said nmethod conprising
adm n| sterl ng to sai d pat| ent an effectlve amount of a

. o o Y Y



| eukem a (chronic nyeloid | eukema, CM) in a patient

in need of such treatnent, said nethod conprising
w@dimsns®oeri ng to said patient an effective aneCmuUSwhs/en7083

pharmaceuti cal conposition conprising an effective

anmount of at |east one (e.g., 1, 2 or 3, 1 or 2, and

usual Iy 1) conpound of forrmula 1.0 (for exanple, as

descri bed in any one of Enbodinment Nos. 1 to 143), in

model @RHNaEkSutivnt data aré iickeddd/or apaarstthat traders @@Siot #38e much
(e.g., 1, 2 or 3, 1 or 2, or 1) chenotherapeutic

dlscretﬁﬂ%‘ﬁd =y %xé&}te%g%@éss& %&Méﬂﬁ%r@et%ha%nfsggre favorable.

realng rrye old |eu emaS|napat|ent In nee

such ty, t

1007115 °  AFERERH e PRI O SqRiek Br itk AHHELY B3 lasses.
(e.q. 1 or nd. u 1 ou f

[0072]; o; 5 g%@@ﬂ&?f’%&%ﬂ?&% esiRailior opth e?ﬁﬁ%% gheadh country
Wb ﬂamant No to 143 This inyvention als

separgiglyy | B APRroRG 'éd‘GIC&PS?" R ansAgt 'BP&QSQJW%“'W?F&'Y
patient in need of such treatnent, said nethod

betwe%ﬁﬁfler%ntr@uaﬁm&ﬁm exghanaes (see.dopaxamate, Munski(2006Ne
anount of at |east one (e.g., 1, 2 or 3, 1 or 2, and

[0073]Jusual IACE® caordistingsiisifed betweken the ongrkelr prmealdpﬁeed as a stock
descri bed in any one of Enbodinent Nos. 1 to 143), in

mid-quoterprioat arehthel dverage ekéeutionviericeratiwhiaf a givendsias shiaees are
(e.g., 1, 2 or 3, 1 or 2, or 1) chenotherapeutic

executedeThe aVBtaFgel EneitibA Tbri@biﬂﬁ&é%ﬁnﬁiﬂ#‘e mankstieikelsice it includes
treating nyeloid | eukemas in a patient in need of

temp0|5éf‘§? Brite $AbaBItostS 8hd aVEde%dpﬁdé”H{ﬂrébé}geﬁfj BoRisA{4AdrB8rs this

said patient an effectlve anount
d|ffere|9é@fﬁ?ﬁfc?ﬁ%§ﬁ1yefgagf{@gﬁétd(8&b|mlﬁ'-§%rggd,iﬁ%t?ﬁtf'nYI}ﬁge

meroliA e PERGHBR R Bl et ine ey e

This . inv on also d for treatin

prevailigprifes Q%gifeéﬁa SR 3K i ertn of et B¢ oedivas Blaced. For
treatment, said met hod conprising adm nistering to

larger gedefs Hmtueéﬁee%#h%b\d&qh sige.dhe @reculiornpritrarafiestsubotbprermanent
conposition conprising an effective anount of at | east

and teapordry.pgice impagtso Pegmanent price imphact sapliurgs the inforpatind content
of formula 1.0 (for exanple, as described in any one

of the ofdeEnwhith thentermpasarylprice itdct is thewosbofdémandingtliquadity. Trade
effective anount of at |east one (e.g., 1, 2 or 3, 1

executiin dffe@s nd) oflyan@tmeleaiie! bat deanarkEhpfcé BY WL Arargk $ize
provi des a nethod for treating bladder cancer in a

trades PRSVEMe r‘rﬁrl&?%ﬁc@fnoﬁ BAK Wl(fﬁﬁ&ﬁ@@iecd‘tﬁhﬁa drRidh Bg} have a persistent
conprising adm nistering to said patient an ective

effect W{n ﬂ%t"?)tncbqe?ﬁe gﬂg oﬁ‘ ?hégtrﬁdlﬁg (%y(()ﬁuéh ah &f qc@ls ﬁ'ﬂ%lly called

ound 0 or exafple

desc |bed Yrrne Enbodi t

2 el UprGE ivpa 2ireRafksy Phg8 5. SR8 et tachy 93@5??4{@8 that are
adder cer atlent gn need of such treatnent,

Capturg%.rfua ﬁéqqi@at'esmswbéﬂ ter Of cauese, ﬂ@th haigrapesary erige impact

an effective anount of at | east one 1, 2 or 3, i
and the pgrmanentRIiGesMAACY increassyih tee alﬂmbgr ngsraar@s tradegwithin a bin.

exanpl e, as described in any one of Enbodi nent Nos. 1

to 143), in conbination with an effective anount of at

| east one (e.g., 1, 2 or 3, 1 or 2, or 1)

chenot herapeutic agent. This invention also provides a

met hod for treating bladder cancer in a patient in

need of such treatnent, said nethod conprising

adm nistering to said patleHi an effective anount of a

pharmaceuti cal conposition conprising an effective

anount of at |east one (e.g., 1, 2 or 3, 1 or 2, and

usually 1) conpound of formula 1.0 (for exanple, as

descri bed in any one of Enbodiment Nos. 1 to 143).

ThIS |nvent|on also prOV|des a nethod for treatlng

o - - Y 4 . e



a patient in need of such treatnent, said nethod

conprising admnistering to said patient an effective
w@rwans3ved a pharmaceutical conposition conpriBCTHYSZN08/007083

effective anount of at |east one (e.g., 1, 2 or 3, 1

or 2, and usually 1) conpound of fornula 1.0 (for

exanpl e, as described in any one of Enbodi nent Nos. 1

to 143), in conbination with an effective anount of at

[0074]! east EXBButich Sosts tandeWondideke@the apﬁfophbtely signed difference
chenot herapeutic agent. This invention al so provides a

betweé??ﬁ%orqlaf gh[:@ 3 tHWstBkk bt meebér'% ﬁh?lgaof'tﬂe "&aﬂﬁﬁi K8Hzon™and the

treatment, said

averag%té?eggg{)ﬁ ot 8@ (&chéadr%rp %tl l%le?él] a?% B§ﬁ1t eﬁtgrrﬁﬁﬁ % an%f random
factorsdﬂgoﬂgﬁ eéifi])g%nu lﬁ%ﬁ%l %cﬁt@a%% g)c?n bedrb'ﬁure and

prowdes a et hod for treating multip nye
should.he gnw%%hy SFEH'SH%@d"%q‘ogﬁcﬁu'fl'ﬂ%fagt‘/@ﬁttheé‘&ll"ﬂ neé@ﬁ mture of the
r|S|nlq adm ni stering to said patient an effective
optlmlmumon@p problemsthecanalysis glso requres thegusea obstoghastipodynamic
usually 1) conpound of formula 1.0 (for exanple, as
progradgesiogi bed i n any one of Enbodi ment Nos. 1 to 143), in
conbination with an effective anount of at |east one

[0075](e. 0. FIG. 3 Préovidés an illustrationto the shevertsdriedudoneepts and terms.
agent. This invention also provides a nethod for

The teffpAdry I eriridNoht Bied afBadirbliea to 88t dingRefth phitpieh

treatnent, said ne conpri si ng adm ni s erlng to

d 8-
executﬁ‘ﬁ‘is mat 'Iif?lmstr%fbsqj\@%hbgﬁ e(%(Cnt o trhﬁgél Jora sell

mposi tion conpri sing an eCtIVG

?$§F%§ﬁ8|d£ o s%&é«ng.'oﬁerﬁ B gaTRRaw of

rrbodl nt . [ v tion als
supply e AeiBand SagtRe: Ths Io@aibiniznal hegl ety aF oihis el the sale
patient in need of such treatnent, said rret hod
price \Ae'bhﬁﬂw% d heHiference bietiesr Pearirade markat prige and @éwqﬁ@n price
amount of a pharmaceutical conposition co%rl si ng
consistsf ¢fdwoi pastsanparmanentand temporanyeprice. igpact., @ll@ltheatemorary
or 2, and usually 1) conpound of fornula 1.0 (for
price irepaotptbréy affectsdbe pribe of the tage daelf,dhe Pebodnesipriddoispatt has a
to 143), in conbination with an effective anount of at
persisteatsffecton the.rgarkelprige.or 3, 1 or 2, or 1)
chenot herapeutic agent.In the nethods of this

[0076] nVenPr@ﬂdﬁ’E&eﬁ@H@%ﬂﬁ%t@é of tlhbsfnbaéaeﬁéar@m&a& presents a special
adm ni stered concurrently or sequentl ally (i.

chauerfd@%%%aaé‘d bdé)thwrﬁ&ttd\ﬁlcglbsgaé& e ne{rp%c!ﬁﬂﬁif%ﬁrﬁamrngtﬂﬁ% ACE®

gnal trans ction in I tor treatl ng

modelé%t'%%ﬁ Irnz f&)é ‘2{ %ﬁé §?$‘gﬁ${e§@ étﬁ)%jbgtfto d#rgeﬁy toP fhstitutional

[ e, methods of tre el descri bed
featurds, FBf FXaBIc RaCR PAEA 5SS TP p R GHeiven the low
radi ati on therapy). DETAI LED DESCRI PTI ON OF THE
signal-fqqoeigeireip jdused divi iplsaday pace volghlitysand vRer Geraerehensive
i ndi cated, the use of a drug or conpound in a
statistig@iéeclnmiaue@m exitadt $he dusefule signeharesyegded. i shentdhplesonometric
once a day neans once per day of each day of the
implemerdatioreof ACH® is. théwhast critidalyelemantof thieqeogelrdeal@jopesearit.
day of the treatnent cycle. Once a week neans one tine
per week during the treatnent cycle. Once every three
weeks neans once per three weeks during the treatnent
cycle. The follow ng abbreviations have the foll ow ng
meani ngs unl ess defined ot hBtwi se: ACN Acetonitrile
AcOH Acetic acid DAST (diethylamno)sulfur trifluoride
DCC Di cycl ohexyl car bodi i m de DCU Di cycl ohexyl urea DCM
Di chl or omet hane DI Dei oni zed wat er DI AD
Di i sopropyl azodi carboxyl ate DI EA Dii sopropyl et hyl ani ne
DMAP 4 D| rret hyI am Nopyr i d| ne DI\/E D| rret hoxyet hane DMF

o R A I~k AR



NCPBA net a- Chl or oper oxybenzoi ¢ acid MeOH Met hanol MIT
(3-[4,5-dinethyl -thiazol -2-yl]-2,5-di phenyltetrazolium
whe@sils®po Thi azol yl bl ue) NVR Nucl ear magnet i cPCT/US2008/007083
resonance PFP Pent af | uorophenol PMB p- net hoxybenzyl
Pyr Pyridine Rb Round bottom flask Rbt Round bottom

flask RT Room t enperature SEMC
2-(Trimethylsily)ethoxy nmethyl chloride TEA

77]Tr i et Pyl ACE@SmplentEntaiSAY bretB Bsd Efock!d
[00 ]rret hane TrCl r'T'];Elephenyl Prhan I%rl dg ﬂg@@ﬁi@ﬁarameters

estlma-gd ﬁéMQEQ?ﬁ@ét r@c@rﬁ'rﬂaﬁgggd%ﬁt Eﬁ{\%&'ﬁ@ FE@&%tgpin%rmatlon

a er chronmat ogr aphy used
ke SHR AR TS ﬁ@&&a&@dda%a%@oﬁ%gwg dgpumates
volq“ﬁ'@?%a%@déaﬁaéﬁg?vb IS e SRRk B3 heti

ent” neans_a drug ned canment ~or pharnmaceutically
l0078lact i vahew@l%wtyeﬁtweﬁe@blvﬂ@%biﬁt@'@éﬁgé#avmﬂ@. volgtility where the
chenot herapeutic agent); "at |east one", as used in
daily retemsrasecasijusied by the MbSievs. dbXpe thedicker symbel fon e Chinago
means for exanple 1-6, generally 1-4, nore generally
Board Optidns Ex8havgel Vokalitity Iyldem,ewbichtisva,maa\shrafmxf ¢haisopliddyvolatility of
one;"at |east one", as used in reference to the nunber
S&P 500 irlexnaptions ok esbres e AGIHEMea8dre BEthBIarket € sRp@dtation of
1-6, generally 1-4, nore generally 1, 2 or 3, and

volatilitySov@r te RER 3V- déy‘@erl&ﬂ ANerageChsding %T@ﬁ@iﬂ eStindleatas the
means a drug (nedi canment or pharmaceutically active

medlar‘}jl ﬁ?ﬂfﬁblﬁﬂ%ﬂrﬁé & tﬁ@t?)1nrglp§9|ré%‘éht {rbd@gt%a@r. The bid-ask spread is

neeopl asti ¢ agent erence

compuiéjoe a%ﬂ"ﬁq E—Zj%&lt@é-\/feogﬂﬁgﬁ ragﬁﬁg&cé#&etﬁg-t%ﬁ Is??&?&.srﬁehgétlmatlon

I ;
methOf?%g@? T Avpn i iy Phetkerea are Sksinup balance
reat mnent schedul e; "consecutively" nmeans one

the 'at‘F%ItT%Wﬁr\@ stk Qﬁh@é‘lor aggjnst SPGW?*'OQ% 968e/@tedhby market naves,
"different antineoplastic agents" neans that the
earnm@genn@uwems, amcéomnéempm farctors. Htig worthmile noting that any
preferably, "different” as used in the phrase
other éstinfatienapipreacthasecamn e used agavells if svedasiredot from t he
same cl ass of antineoplastic agents; for exanple, one
[0079]ant i nFopl ACERfrargewbrk is prefeatslp duiltincsuahet Way that the market
anti neopl astic agent is a platinum coordinator

price beRBVIRHBfa stk May dépeAdBMNts expfectdd'miraBay stdtk! relurns. By default,
effective anmount™ is neant to descri be an anpunt of

these CRIFASYRE s@f g”ﬂ@tsélfehi) EP?&‘F it hﬁ RESHBALIs! rﬂé(g BE'lr‘?(ﬂudéH in the
an anount o iation In treat
ting the di seases or condltlons descrlbed
ACE@@@?Q}%E and thus producing the desired therapeutic,
anmel i qr at i nhij bitor rev ntatlve effect; t
10080177 ¢ Hedidel sstiHling tabtshstien BpSET ekinal e Gades, RLE® may
descri bed herein "effective anount
also be pged gfficiantlydor preseneRost-ragdganalysys ﬁferamﬁfoh%rln all ACE®
exanpl e, the anount of the conpound (or drug), or
implemenationso sorrelations between steck rafurnhare preferablyrestimated using ITG
al l eviation or di sappearance of one or nore synptons
caused by the cancer, (b) the reduction of tunor size,
(c) the elimnation of the tunor, and/or (d) long-term
di sease stabilization (gromh arrest) of the tunor;
for exanple, in the treatnent of |ung cancer (e.g.,
non small cell lung cancer) a therapeutically
effective amount is that amfunt that alleviates or
el i m nat es cough, shortness of breath and/or pain;
al so, for exanple, an effective anount, or a
therapeutically effective amount of the ERK inhibitor
(i.e., a conpound of this invention) is that anount
whi ch results |n the reductlon |n ERK (ERKl and/or

—r—~ s\ .



Hi guchi and V. Stella, Pro-drugs as Novel Delivery
Systens, Vol. 14 of the A .C.S. Synposium Series, and

w0 nooBds#nd B. Roche, ed., Bioreversible Carri ePGI/UR2008/007083
Drug Design, Anerican Pharnmaceutical Association and
Perganon Press, 1987, both of which are incorporated
herein by reference; the scope of this invention
i ncl udes Prodrugs of the novel conpounds of this

Risk MoB¥RNtDEpendifglBANhE Btdck-urfNdres et frade lisd m@bér*rés?ﬁdr@lﬂwg
of one conponent of the nmethod ((a) conpound of the

countr¥ ﬁ??)tn' Bﬁglo‘%l (1 R?Q?m&laﬁ;s%'d“ c agent, signal

sductFon 1 nhibitor and/or radiation therapy)
follo
100811, o {2 s GTarkigh ok o bSR3 HTYARbe. Yrice
onent can be adn1n|stered substantially
Vda“MYnﬂ@a%5¥EF§ B¥295 the first conponent, or the next
conpaonent can be adm nistered after an effective tine
. vani ganiicerly WRRIthe SAMSKAGREABY. t he effective time
period is the amunt of time given for realization of
. change pverthergaurse eftimee admi ni stration of the first
conmponent; and "sol vate" neans a physical association
. aﬂamnchﬁmeamb,of this invention with one or nore
sol vent nol ecul es; this physical association involves
. wed yelaveale stabisfarfverphiquid aeduktivslagdt  bondi ng,
i ncl udi ng hydrogen bonding; in certain instances the

. afé H@iﬁaﬂéﬂorhﬁtﬁ@l@éémﬁhéﬁ isolation, for exan‘pl e when
one or nore solvent nolecules are incorporated in the

[0082]CT VST ghel |ﬁltr§%éé? é’rﬁat S.ift Wﬁ{qﬁé |\)o%i an@ spr%?tjjé’ &h#be measured

enconpasses uti on- phase an ol at'a
statlstléél ofg a{eg&gﬁlﬂ% g%l st%atZ%HdtI?%alﬁ/l, %n‘éﬁh?e%ds to

dr a wherein t
est'm% st %é@mﬁeﬁ'@ ity G bl @eagﬁé@rmﬁ SHifoRs for the
| owi ng ternms have the fol] owi ng nmeanin
particulg|1GSK SHa wpwegpiefefrswchhréovu%\fqrnsi@ma%traeséaewuch
term(i.e., noiety or substituent) apply when that
distribytions are upstable farilessiliauig ;stQﬁksaiyeatomlpmﬁfhet and sesktsgecific
term(e.g., the definition of aryl is the same for
fluctuations. BH@s.fhand Beshamyintraday ivolurad aad pbegdd,distriutiphs forl Atlantic
aryl al kynyl, and the like): "acyl" means an HC(O) -,
Tele-Nehkork-16¢. QAT NIRBldny se@rd) timeAleripdg| -ADan}ic . Tele-Network Inc. has
cycl oal kyl -C(O -, cycloal kenyl-C(O -, or
been s@)éﬁtétﬁfdfylﬂ)‘sltra@(/@bur;%s@stmtlrﬁntd‘dﬂ'hcmhé Reyckael & thieRsategory of
are as defined bel ow (and as defined bel ow, the al kyl,

relatuvé%'ﬂﬁti&i{j ’stcﬁ! YRY k&t &?lt‘él&atlo‘w '%@h@gﬁyoﬁaﬂd the c?dlan daily

noi eti e be substitut

share %(;]8 %%todﬁ)él'?arr\és A &W%@hz(?\@f] carbonyl ; pref er red

s contaln limting exarrpl es of

[0083]2%%2?&@1 %ow% (;frg'pgf,gﬂdfhé p?a;{%rémg%‘l%Tele-Network Inc.

Iohexanoyl neans an a
(TN RO RIBR Japeaish (ShUPH) SC0NEB oh g0t Tisssiock s relatively
carbon to carbon doubl e bond, wherein the chain can be
illiquid stacki ishmastet sapitaliration iskB9MEmilion, aaddhe masian daibt shase volume
about 2 to about 15 carbon atons; Preferred al kenyl
is abouw 50089 sieames as of Bayt, 2007 oT kb distriblfons shom semenfiuctuations,
the chain; and nore preferably about 2 to about 6
carbon atons in the chain; branched neans that one or
nmore | ower al kyl groups, such as nethyl, ethyl or
propyl, or al kenyl groups are attached to a |inear
al kenyl chain; "lower alkemdl" neans an al kenyl group
conprising about 2 to about 6 carbon atons in the
chain, and the chain can be straight or branched; the
term "substituted al kenyl" means that the al kenyl
group is substituted by one or nore independently
selected substltuents and each substltuent |s

1 . T | - o s R o Y



trifluoronmethyl and cycl opropyl nethyl; "alkylaryl" (or

al karyl) neans an al kyl-aryl- group (i.e., the bond to
wWo b@spsivent noiety is through the aryl group) PMIEUS2008/007083

the al kyl group is unsubstituted or substituted as

defined above, and the aryl group is unsubstituted or

substituted as defined below, preferred al kylaryls

conprise a |ower alkyl group; non-linmiting exanples of

especia°1l‘5'/i étfﬂki’é Se@bhh‘mhacfrﬁdl at3hé 'éﬁé of IHd ##48ing d"a9| Ve b&dtlmh¥fapr‘é§gnts the

eteroaryl™ means an al kyl - het eroar

smoot doé%r%%e ‘?ltrad{ayrl‘golﬂ aik |b[1p§nspﬁ>ﬁ S ({(@R'[s %\WCH BeIBH§ PHE same

roar roup erel

uns bst tuted or i tuted as f

market L R %aﬁf’ﬁi@ﬁt%%wfﬁgﬁt GBS GpB o porc
defi ned bel ow "al kylsul finyl" neans an al kyl -S(O) -

from Jagugpyto Magch, 2PRE bhond to the par ent noiety is through
t he sulflnyl) wherein the alk group is unsubstituted

[0084]or sub&ei% ghews the W@ﬁawm?% éPrQﬁéHpatﬁﬁf@ff@'r Atdantgr algrdNetwork
are those in which the alkyl group is |ower alkyl;

Iinc. (ATHI)Kpt the months'Janemang, Fabraatyy angMearch of 26008. The etqcktihe
bond to the parent noiety is through the sul fonyl)

relativei dlicriid stdoks pitk parkptaapitakizationld $804 12 eilliey and the median daily
substituted as previously defined; preferred groups

share wl@rnbhgagounsmboo Bhbhss 8 kMagr o @O7SThe WstriBltiofs; show some
‘al kyl thi 0" neans an al kyl-S- group (i.e., the bond to

ﬂuctuafl{S'ﬁs %%g@&talhﬁr%l ﬁ{eybé%nﬁl_'ﬁtb%ttth@ etid! drithe traRRILHAY. tTHR bold line

roup” i s unsubstituted or substituted as

repres@ﬁtg\{h% Eﬁ!o\g)lt@eeqegﬁérjgﬁg mtpé’(fb)J ﬂ)lH‘ éé %rSﬁHHtr‘?&t%fn for all stocks

Sui't roups cIu
et h I | £ hi
which wgﬁgt‘%khém'aﬁ $% L SRS %ﬁf b ATl E08fage was taken
i sin ne carb C on triple bond,
over tr\%ga’é Hargfe g&’é %&Jgr anched, and
wherein the roup conprlses about 2 to about 15 carbon
[0085]at ons  Nete, He thesremaindetiobinis/dgeuraeduif S1ot sherifiad otisswise, all
2 to about 12 carbon atonms in the chain; and nore
ACE® pustterapresentedin 2btes ansbiigures ase besedioorte ACERNon-
chai n; Branched neans that one or nore | ower alkyl
Discrefiorearp emitsadiineat Gletanly| witlatshyh variatiom [fyt exampleairt thehinttaday
to a linear alkynyl chain; "lower alkynyl" means an

volumebKyread Patiern fOTNIS bRe cahAbt ba cbAaRtALL using the Mtest available
atoms in the chain, and the chain can be strai ght or

distribltlo M6 slatedGrorh! @ﬁt | Sr BB WA beTa §atid é&trﬁa@ oY Bkil. A
groups 1 ncl ude et Rynyl, propynyl 2-butynyl, 3-

possnbféﬁ%l[)@fbglw Wlleﬁsqlc{gj@%%@(g is t%'lgs r@&a dtcﬂgﬁrﬁ)ﬁflg?\s based on a

means t

signifiGAE Rttpg Bf s EKT egg?ﬂﬁ'é[?eﬁhéﬂ% end m'% Hﬁ%ﬁaﬁﬁjﬁ%g‘nd
(NvsEZREE $ass) af@ tgidyodash hesg SistEbyiaRa Ry Pyciicie stable

an aryl -al ken S e., the bond to the parent
as demanseteled by {4 bolgHneRdh £1 @) and G, apy (0ppeving Mararghust
group is unsubstituted or substituted as defined
forecagtei dlvis asslinédthat idistyibutinrsuyf tiadingsoluste, votatitityoand spreads are,
substituted as defined above; preferred aral kenyls
respectioslypaverages obtradinigaimyume) wlatilitp.cand $priebd iistasatigrisescross
of suitable aral kenyl groups include 2-phenethenyl and
2-napht hyl et henyl; "aral kyl" (or arylal kyl) nmeans an
aryl -al kyl - group (i.e., the bond to the parent noiety
is through the al kyl group) wherein the aryl is
unsubstituted or substitutel® as defined bel ow and the
al kyl is unsubstituted or substituted as defined
above; preferred aral kyls conprise a | ower alkyl
group; non-limting exanples of suitable aral kyl
groups include benzyl, 2-phenethyl and
naphthalenylnethyl "aral kyl oxy" (or arylalkyloxy)

o s o - o N a



noi ety is through the al kynyl group) wherein the aryl

group is unsubstituted or substituted as defined
wa@b@sas3vend t he al kynyl group is unsubstitut edPOF/US2008/007083

substitutedas defined above; "aryi am noheteroaryi”

means an aryi-am no-heteroaryi group (i.e., the bond

to the parent noiety is through the heteroaryl group)

wherein the aryl group is unsubstituted or substituted

mdnvud@§| §{SER§‘§|§’ aﬁ@%ﬁlly%glﬁ@b HashH. ARtk AhcRRiENs thid BR\Abution are
(1.e., and the heteroaryl group is

of equ,’,a'ﬂ hetn%l;!éﬁﬁm‘?ﬁa%%sf%ﬁs%ﬁ%@?e@ﬁ g'?%bg%?@?% gfllj‘fhe aggregatlon is to

get meﬁf@@ln%cf &Sﬁ)oupéj}%\/\ﬁ%% é‘?‘? \I i ngd %ticif ﬂb%gar%g%pproach is applicable

to inte @55‘2{%‘% CH \félu%?bgﬁ'eh@mnpﬁpéaa%Pnﬁu%@bq?\vsfﬁrsgln@éef
defi ned bel ow; "aryl oxy" neans an aryl - roup (

monthly, bagesh aniiae Mest et evatakle rade and @@@ﬁ %@thestock specific
oxygen) wherein the aryl group is unsubstituted or
and aggregated distdbakionscareranaoctbed éo caotiol fonmarket roiserpl es of
sui tabl e aryl oxy groups include phenoxy and napht hoxy;
[0086]" ar y| dx genetabiyddingrsiategees earybe Gubdidedgntouwvd categories:
the bond to the parent noiety is through the carbonyl)

structunbe bRd PpbRUAISYL tedingstitegiegubst i tuted or substituted
as previously defined; non-limting exanples of

[0087]Sui t a@@@fﬂl&ﬂ?&fﬁ@@ﬁf&eﬁfé&% nbﬂé’(hléﬂ’)?follow a pre- specified
phenoxycar bonyl and napht hoxycarbonyl ;" "aryl sul fi nyl"’

tradin U 1AS4hd %Q)Sﬁ rsgr%%%éreec?r}tm%lu? atr@nlﬁg ?or ||QUIdlty and

rent noiety Ist erein

0 sl y . def d
opportﬂﬁi'gp ?éf f%%‘%%le %@%%R%hrpa;é%dorg?ea’a&ﬁl gxr aﬂﬁatlpﬁ an spreess of
o to the is throu he sul
such mﬁ%mﬁ ST AP R alNE B8 ot Mias Bgvagients and liquidiy
previously defined; "arylthio" means an aryl-S group
patterns, ag well agintelligently qqmblaaqd b€ ahbiaeing V%nqq&wbﬁlt@rn@twe order
sul fur) wherein the aryl group is unsubstituted or
types (suph estdisegtierang ligvt @ragrsy g@@@dnﬁ@e@r—ﬁmcel (M) weders, or pegged
exanpl es of suitable arylthio groups include
orderspHeppydrtunisticainalding sirategiesivork wely édrazrtieentpiat dowwh have to be
non-aromati c nono or multicyclic ring system

completedpHosiengr, ahep dre3ndtasuitablet foit Ordurs litdt ride@N®, be executed in full
preferably about 5 to about 10 carbon atons that

within 8@eHaimgmathdriegal one car bon-carbon doubl e bond,
preferred cycl oal kenyl rings contain about 5 to about

[0088])7 i N%n BbAMEst, Elﬁ@ctﬁyéa %i"‘hﬁ@ﬂr?‘%g%g@ggggﬁl'eanQﬁr‘lﬂt\é{;le are

substituted wWith one or nore’i

generq\‘&'liﬁ]\?le?n ¥<? %ﬁ%@ﬁgﬁ%hé@ﬁ%#‘ E‘hr('ﬁ% bgg S@R@hgy?l?lghted Average Price
(WA G TSN FRion e fall e mipsTy:paserian fg O)é(s%%@té g their

a suitable muiticyclic cyC|oaIkeny| i s norbornyi enyl

underlyipg Anghftics llike s Risterioab Hirar @y elEmeo yelatiby, ﬁuﬂtsm/ag p@ttems
ring system conprising about 3 to about 7 carbon

At the masre-levsl dhesebp gpn&tmmtrazhmga stiblegiescsuggesd howttoraptimally slice a
cycl oal kyl can be optionally substituted with one or

large amderini difeneahtimetihienssls edthirda 'spedified yheriean st sadditionat sitelligent
(defined below); non-limting exanples of suitable
nmonocyclic cycl oal kyl s include cycl opropyl,
cycl opentyl, cycl ohexyl, cycl oheptyl and the I|ike;
non-limting exanples of suitable multicyclic
cycl oal kyl s i nclude 1-decal?X, norbornyl, adanmantyl
and the like; "cycloal kyl al kyl" neans a
cycl oal kyl -al kyl -group (i.e., the bond to the parent
noi ety is through the al kyl group) wherein the
cycl oal kyl moiety is unsubstituted or substituted as
deflned above, and the aIkyI nnlety |s unsubstltuted
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conprising about 5 to about 14 ring atons, preferably
about 5 to about 10 ring atons, in which one or nore
w@Rooshs3909 ng atons is an el enment other than caP@DDNS2008007083
exanpl e nitrogen, oxygen or sulfur, alone or in
conbi nation; preferred heteroaryls conprise about 5 to
about 6 ring atons; the "heteroaryi" can be optionally
substituted by one or nore independently sel ected
rules haé i@ be)seatb BxBelic! dEHM Sart ofitld dIRfInAI”Irawd, taking spesifitAily into
aza, oxa or thia before the heteroaryl root name neans
accourithat at least a nitrogen, oxygen or sulfur atom
respectively, is present as a ring atom a nitrogen
: . th
© Do Bn ShopR3blon 7 5ioibe MRBG scHARS b Pt
. .Suitable heteroaryls include pyridyl, pyrazinyl,
deV@“PUF%ﬁ$|, thi enyl, pyrimnidinyl, isoxazolyl,
isothiazolyl_ oxazol yl, thiazolyl, pyrazolyl,
. P[ﬁ%fzt&ﬁ’ﬁl e e§§;9m 6|r9||t prqﬁyg,a@@rlsgt ,orq!qrﬁaglgpggtl’onary orders, and |I0OC
1, 2,4-thiadiazolyl, pyrazinyl, pyridazinyl,
ordersgefichoxal i nyl , phthal azi nyl, inidazo[1 ,2-a]pyridinyl,
i m dazo[ 2, 1- b] t hi azol yl, benzofurazanyl, indolyl,
. adingianue, sdhectiimisderborder rinaingotiohexacyte atthiertdsit ayaijable price
i m dazol yl, thienopyridyl, quinazolinyl,
and toldiscenepyndistidged ligyiditg). opyri dyl, im dazopyridyl,
i soqui nol i nyl, benzoazaindolyl, 1,2,4- triazinyl,
[0089]PENZONUsR &P tHA ruldd/FeRpirel tHe MepAl réNRirhé kformation and depend on
"het eroaryl al kynyl" (or heteroaral kynyl) neans a

model%élfggﬁﬂﬁﬁé’ thatldanbe %séﬂ' R)Uéb%gbh rth I?)%sg?ﬁéie )Wi}httné fewest time

t nmoiety 1s through the alkynyl oup) wherein

constrginf\s. E?F ﬁ{oqgwflorr%f?&p 85?%:&2#%@% %I%agéiﬁgat%ns:éjr?ds gélgc%c?rgs given the

as def’l ned above, an roup

<unsubstituted or substituted as defined aboye,
specifi¢ t?ﬁ%ﬁ?ﬂ%? 9p§ls§fanar(qﬁ, spfgtfgg %'HP&‘/’I’ @om%gz gng %’egerman (2005) or
heteroaryl-aryl- group (i.e., the bond to the parent
Yangfﬂﬁ1@9ﬁ2@éskhrough the aryl group) wherein the
heteroaryl group isunsubstituted or substituted as
[0090]def | nAEEBoies trading steatagigs thatdgiong taitheuelass olistaertared
substituted as defined above;
stratedi¢met by AGER, hedteategy isl defined asemsequaence of number of shares that
het er oaryl - heteroaryl - group (i.e., the bond to the
shoulddse exdécuted @iithin an tkecutighh pdrivd acdordiag es @abis Iscbemep)A bin is a
wherei n each heteroaryl group is independently

30-mirkite pBAd UUHRE aGFaditg ah ! Péreskaraplesin thed). 8000/80-10:00 a.m. is bin 1
"heteroaryl sul finyl™ neans a heteroaryl-SO group

of day"’l"?%ﬂd:'ﬂs:@g ag@t. %;l?ﬁrﬂ(gf cg{jygy,g;..',%:ﬁ@ﬁ%b.'nﬁ.% %ﬂwo?]’i;; of day 1; for

substitute I ne “heteroaryl su
: et » {n the het I
53 dBE 509000 3 % MDY BP0
00915y el % SRty o e b Ol 8. R cBhS4By e b

substituted as defined above; "heterocyclenyl" (or
schemgeafdefey cl oal kenyl ) nmeans a non-aromatic nonocyclic or
mul ticyclic ring systemconprising about 3 to about 10
ring atons, preferably about 5 to about 10 ring atons,
in which one or nore of the atons in the ring system
is an el enent other than carbon (for exanple one or
nore heteroatons i ndependently selected fromthe group
consi sting of nitrogen, oxygen and sul fur atom, and
whi ch contains at |east one carbon-carbon doubl e bond
or carbon-nitrogen doubl e bond; there are no adjacent
oxygen and/or sul fur atons #resent in the ring system
Preferred heterocyclenyl rings contain about 5 to
about 6 ring atons; the prefix aza, oxa or thia before
t he heterocycl enyl root nane nmeans that at |east a
ni trogen, oxygen or sulfur atom respectively, is
present as a ring atom the heterocyclenyl can be

-,



optionally oxidized to the correspondi ng N oxide,
S-oxide or S, S-dioxide; non-limting exanpl es of
wa@ iosakdoed nonocycl i c heterocyclyl rings includeCT/US2008/007083
pi peridyl, pyrrolidinyl, piperazinyl, norpholinyl,
t hi onor phol i nyl, thiazolidinyl, 1,3-dioxolanyl,
1, 4-di oxanyl, - tetrahydrofuranyl,
tetrahydrothiophenyl t et rahydr ot hi opyranyl, and the

. li ke; Y 8taid gy trRAssSalPsiXpedlik '
t he aTQ)%Hgt?}gug IS gs?lubst [ t%tséd or 'uwseu%tgtr—tﬁbg?l}éﬁc]%% shategy can

be inv dI |ﬂ%¢§®°&§ﬁf\%tﬁﬁ§fa n&o?ﬂ‘né‘é%\e%?fg{sé@g sss%mﬁdsﬁy ACE® to start
k groups |nclude hydr oxynet hyl and
andeﬂgyﬁQﬁggg 5¥' and "ring system substituent” means a
subst | nt att hed to an arpmati c or non-aromatic
i ng JPSTHIQTRLEIARGY ASR0Msedhe SeplepWabanobS A S P be
hydrogen on the ring system ring system substituents
executafié%g@qh P'ﬁd’é‘ﬁ@ﬂd’é%gflagﬁ"@ér@l?f’@d Sxade gf thgporder size is
consisting of: alkyl, aryl, heteroaryl, aralkyl,
300,009 shares gnd the érlanerﬁhoplml@e eom@ieiequoleswe@rkyomaarman;dl 1:00 p.m.,
het er oar al kenyl, hydroxy, hydroxyal kyl, al koxy,
the unifory skkategarsaggesis, execyting §6 PO, sHaadowithirt each bingbims 2 to 7).
car boxy, al koxycarbonyl, aryl oxycarbonyl,

Bertsiraa€ bk@Xyqaobsyproposk K}ﬂlf@ﬂhfsﬂﬁ}égle@fd/hﬁﬂhf Agkpected costs of
het eroaryl sul fonyl, al kyl sul finyl, arylsulfinyl,

tradind RS Aahbbsol dHdrgs., al kyl thio, ar yI thio, _
eteroarylthio, aral kylthio, heteroaral kylthi o,

" heteraneawars! &?éé(é@ymﬂ*t’f'%%%%@ﬁé&%def RRERA gneies
predic %g@%ﬁ%ﬁ@ vgl é'f'b R? ?ri;] a&g?r%gtl%gﬁgq épn\ghsper partial-
day, ft@%@é{tg Fasl Eof ﬁég*hea@ed %WAP SyetadyY Boron fa trading

ons, vvherel n 1-2 ring atons can be heteroatons,

stratega(tthahmécheé the vatyme pﬁgﬂﬂ ofdhe|undeeyisgstgek gyerdhe desired time
heterocycl enyl ring bysinultaneously substituting two

horizon,i pajticipating) geratheasilypdurag tjweapgriodsheh@n walkyne is expected to be
het erocyclyl or heterocyclenyl ring; Non-limting

heaviesk ahipis delpaitol maemize thesmpaatf tradiog aduring ghimeaiurhé periods and
t he i ndicated bond. may be attached to any of the

allows 3t 6Eddrud dlehefit frovg tha mnskt Iighﬂfﬁ‘ondﬂmmc FIE0!B resents the VWAP
heteroatom wi th unsati sfied val ences in the text,

Strate%iéb)? PR¥izoR ¥ P rE8e of BOODOY sHaré 9 bIHoRR BoRily @BY(gﬁ)bﬂhﬁﬁ

rein is assuned to have the hydrogen atom or atons

executb8 beRlesrh Yo dota. .la‘?f?jcﬁé pQﬂe E%eug%b% ﬁg %EH%I&!}?& Etﬁ'

I nvention nmay al so exi S tiona conver

|Ilustra£<\9% Rﬁrpsﬁﬁggt ?@{Jrﬁﬁ%#@%ﬂl\f faég 'Vﬁ Zl{qukﬂs st% Qe{sarlnla}{ket
capitalfzpfoR i §140-L AR Grcithe rislioh caly 16?&%@&93.@ } E5REh Bhars s

fluconazole in ethyl acetate as well as fromwater.
of Mays|,4004r preparations of sol vates, henisol vate,
hydrates and the |ike are descri bed by E. C. van
[0092]TondeFlEt 6 showsAlifrentitypss iof trating Sfategies don buyirg 300,000
(2004); and A L. Binghamet al, Chem Commun.,
sharesq@ppfdmazdP8.5% oAADN) af BoeimpCol (BA) betaeepr 1t:88a.m. and 1 p.m.
i nvol ves dissolving the inventive conpound in desired
amounts of the desired solvent (organic or water or
m xtures thereof) at a higher than anbi ent
tenperature, and cooling the solution at a rate
sufficient to formcrystal s25hich are then isolated by
standard net hods. Anal ytical techniques such as, for
exanple |I. R spectroscopy, show the presence of the
solvent (or water) in the crystals as a solvate (or
hydrate). The term "pharnmaceutical conposition” is
also |ntended to enconpass bot h the bulk conp03|t|on

o o o o o



carbon atons, 1-nethyl-1-(al koxycarbonyl oxy) et hyl
having from5 to 8 carbon atons,

woRqoal1kay car bonyl ) am nonet hyl havi ng from 3 tBCEBUS2008/007083
carbon atons, 1-(N-(al koxycarbonyl) am no)ethyl having
from4 to 10 carbon atons, 3-phthalidyl, 4-
crot onol act onyl, ganma-butyrol acton-4-yl, di-N N (C
1- C2) al kyl am no(C 2-C3) al kyl (such as

The st@cl@'bé‘BhQé’ l@fﬁe"@éié&dr‘y)of reRitibal Cgﬂhqu(&stéc@)lt%' r’ﬁ‘éhoet Rapitalization is
) al kyl car banoyl - (C1- al kyl pi peri di no-,

$73.7 @Mkﬁ‘%dfﬂh@%?&iﬁnw %ﬂhg&‘@é Gp%r n@@ 8lkiiibn shafkd B8 ot Mé? 1, 2007.

a conpoun mula 1.0 contalns
m%\eef’%\g%sé@@réeeﬁsnagffm%h%ﬁesdmgéz‘?aﬁgaﬁ oFFHATE oo
10:30 % ymggawﬂ%t{%gp)s/ %%QIC%S&S tﬁ%yﬁﬁjﬁ.ﬁgsfzr é%]haéc?ﬁm !?e executed

1msth|- (C 1-Co)al kanoyl o g .
for eaghdiin (gggﬁyp Q@(V@@pgmlpgxyhgw sf{pat gies by horizon and by 30%
(C1- Co) al koxycar bonyl am nonet hyl , succi noyl,
particigatipnagieamiedetoihie, intraday M@I@melpat@romﬂthwtoc af\yithe jitragay volume
a- am noacyl, or a-am noacyl- a-am noacyl, where each
suggests, mm'rmelamyels aeaxpcutediindlepeadg mdrpingel ected fromthe
naturally occurring L-am no acids, P(O (OH) 2,
[0093]- P( O) (D\Cislthetmediky!dailyd dofagvolameyfor (He21 hastit éédent trading days.
resulting fromthe renoval of a hydroxyl group of the

The VIVAP 88icdly ByoHBHSn & &ﬁﬁ@&@ﬁ% #he&InstaitrRtegl, Bifdrm Strategy,

conpound of formula 1.0 incorporates an am ne

and V\fVWP'-‘:S{rQ@ktlﬂfl@%cw% O,Bﬁ %Hté' %ll‘?\aﬁb"}g% HR&ipBsbPYats Moo, OOO Fs1hares of

repl ace of a rogen atomin e am ne group

Boeing oY {atlr e ﬁ%p%f'%&%%&)i Sl nyFade 3%2‘?%@%%” TRJARA a5, May 1

each i ndependently (Cl-C 10)al kyl, (C3-C7) cycl oal kyl,

2007. benzyl, or R70-car bonyl is a natural a-am noacyl or
nat ural a-am noa CéG—DC(O)OYSO wherein Y80 is H,

[0094] ;- C@@i kyphows \G&ﬁ\f’yﬁfa 'n@@@?t@zewﬂ WREYIBg pattippation rates

Cl-C4) alkyl and Y84 is (CrC 6)al kyl, carboxy

(5%, 1%&‘@, 2and,B0%A ferrumg 829.80Rshares »mately 8.5% of ADV) of
di -N, N-(Cr C6)al kyl am noal kyl, -C(Y86) Y88 wherein Y86

Boeing €oHBA). Mhetsibckabelovgs ta thenaategdéy adrelditively liquid stocks, its market
N, N- (Cl- C6) al kyl am no nor phol i no, piperidin-21-yl or

capitalipationlis §7871bilibn anddhe meediak eaily Bhare volamieiio 3. Sihtillon shares as
i ncl udes the conpounds of this invention in isolated

of Maya’ﬂ oo i cestrasitdna \AMAFREEIRG StiEGEbY hofibén, Qﬁé’mu@dﬁmzon is
formula 1.0, and of the salts, Ssol vates and

not fIX?(g Bgf KiSerte éféﬁ%s‘b‘?f‘@%%ﬁm%tlcfrpfdwl Fhe- |9w%f:fhpe béﬂl&ﬁgﬁ&m rate,

e Inclu resent 1 nvention

the |0q%%gﬁ3$?%5‘()gﬁ" tﬁwgeorhgyem' on may exist in differ ent

g., enant i OI'TEFS di ast er eoi soners,

Z‘LEE"?@%FSZ\?V?%E?@VBQ@( 9 eh%%ih%éﬂ%at°°”tg§ﬁ%§%ﬁilﬁv'to the VWAP

l uding racem c m xtures. Enol forns are a

Strategaﬁ EV HiesgonaHor epeh osilero the kading strafegyisdormged Hﬁm.tee volume

i somers, optical isomers and the |ike) of the present
pattern; ohﬁb@mmmrlylngcstgdi hy parigiratisg propodionatsly withithe speeified

prodrugs of the conpounds as well as the salts and
participatioratats irothet detinpated dag's)volwue hif #se fractian ohorder sig relative to

exi st due to asynmmetric carbons on various

substituents, including enantioneric fornms (which may

exi st even in the absence of asymetric carbons),

rotameric forns, atropisoners, and di astereoneric

forms, are contenplated wit¥n the scope of this

i nvention. Individual stereoisoners of the conpounds

of the invention may, for exanple, be substantially

free of other isoners, or nay be adm xed, for exanple,

as racemates or with all other, or other selected,

stere0|soners The chiral centers of the present

o, . T ~ -~ Y



base, such as an equival ent anobunt, in a nmedi um such

as one in which the salt precipitates or in an aqueous
wore@Bamodol | owed by | yophilization. Acids (andP@EESR)NS/007083

whi ch are generally considered suitable for the

formati on of pharmaceutically useful salts from basic

(or acidic) pharmaceutical conpounds are discussed,

for exanple, by S. Berge et al, Journal of

the avé;’rB? ?‘t'rta'dﬁfﬁ vorGhRNS %géﬂ&%?m)th@fﬁahlél atidiPratb;: a ﬁﬂﬂil-@ey
erna ( 18

ional™ J. of Pharmaceutics 33 201 -21
o] T 4 gl S50, S g M b it
FIG. 733@53%%{ 8509‘: %ﬁ@t%éﬁlegﬁ%nlﬁgﬁéﬁ%ﬁ? @\oqv\%r%ﬁ]uf)ﬁﬁlc pation
rates <é§1 3ot A7 20 {0cB) for SR SROFT St ST A HREr S atways

plied Chem str B’g ecg 331 . These djsclosures are

beg'nsuaﬁa&r%?dﬂe@eh dn éffh y hedtiet-shows thabtha Bighes theppaptigipation rate
acid addition salts include acetates, adipates,

is, the shetersthedime bedzemaed thussthermeresaggressive dbe sirategy.
benzenesul f onates, bisul fates, borates, butyrates,

. ci t r afTbe, ACE®DptirackStrategypapresantsom adledion of a very general
cycl opent anepr opi onat es, di gl uconates,

optimiZfRiddPrbBleht avies timetViyieg paramaters). ThenAIGE® $nodel estimates the
gl ucohept anoat es, gl ycerophosphat es, hem sul f at es,

expect@@ RlodfiofhPthe Qgﬁéﬁr@m&ﬁatldﬁ’&‘f A6 ltbstd sfafe agency trading strategy
hydr obr om des, hydr oi odi des,

that o&ﬂ%@nesuﬁ&ﬁggggdfe%]‘?h@?v rf@ﬁ%ﬁncérﬁjn%‘&%sts and incurring
opportéwﬁ?%gtgﬂo?% nqﬁ)\lf%r{ fér\}%} stnsmé %loﬂaatn%str cﬂhé rh??l%n.)

pecti na er su

phe pro nat hos tes at e i val at es, .
O gy AN K e i?alf’ 16 difipe, Apd Quanity trading
sulfonates (such as those nentioned hereln
objectiygs {rhpree 0 INpPIEBaRA tham 4N ap gPpErrsiate ﬁgﬁﬁgé’s Tl"bﬁ qugestion is non-
known as tosyl ates,) undecanoates, and the I|ike.
trivial gmesmpommprotaadiog ohiectives oftan sompeim itk eashtathesand cannot be
metal salts such as sodium Ilithium and potassium
complatalyt satisfiedt simultaremusly. fret akample, e castimianizimigcitiategynis not
magnesi um salts, alum numsalts, zinc salts, salts
neces¥ariiythy ideal solbbereA (rhder wWhamiihignizes gasts byareakriny s rade over
as benzat hi nes, diethyl am ne, dicycl ohexyl am nes,

a very'lblrﬁﬁmérﬁdﬂﬁén(féé’ém fbitsignificant market movements. But conversely,
bi s(dehydr oabi etyl ) et hyI enedi am ne),

tradmd\bnﬁ{egé’lk/elp% oAb sk mi@%t ﬁ¥+t - 1Badind® #he g?ci%rha(nldqw)h‘:blly raises

pi'per azi ne, yl'cycl ohexylFam ne

costs. %8@6%6‘%% ttn@%tr%gégiyh%}qlﬁigglgbgg b%fﬂ Qésté%%% k. From this

arginrne, Si ne
perspeé;éltgé,? @gg\félﬁ @b%aﬁﬁé% S ﬂﬁa,l@@e t‘r"é"a%]e Tﬂgftﬁ&?ﬁause it provides a
propyl, and butyl chlorides, brom des and

mathep‘@gpalgégen\(ﬁdaqnp(typalsqglthv%ré cgrtala, rﬁg@jﬂyqssum;gpﬁ§| These
di butyl, and dianyl sulfates), |ong chain halides

assumpliogs atredigrusseslinyetaihbelowt y| and stearyl chlorides,
brom des and iodides), aral kyl halides (e.g. benzyl
and phenet hyl brom des), and others. Al such acid and
base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and
all acid and base salts are considered equivalent to
the free fornms of the correspondi ng conmpounds for
pur poses of the invention. Zonpounds of fornula 1.0,
and salts, solvates and prodrugs thereof, may exist in
their tautoneric form (for exanple, as an am de or
imno ether). Al such tautonmeric forns are
contenpl ated herein as part of the present invention.
In hetero aton1conta|n|ng r|ng systens of thls



When a functional group in a conmpound is terned
"protected", this nmeans that the group is in nodified

wo 0os115390pr ecl ude undesired side reactions at PEEUS2008/007083
protected site when the conpound is subjected to a
reaction. Suitable protecting groups will be
recogni zed by those with ordinary skill in the art as
wel | as by reference to standard textbooks such as,

[0096]f OF exaBBlitfon dost¥ a% §@l§§ctetb é‘lar?g hahfferiof Bnkh&WRadtdrs. These
organi c Synthesis ey, New Yor k. Wen any

lncludé’ %l’ @)H]rﬁpléeth@ unc',%rrﬁélnty IESB?&? Bi‘tﬂm@ beﬁgvlo%f:ot)nepi:r%#k%

conmpoun

partwn;%ﬁ@%%gﬁ ataﬁ?é%h%@e%%@tg iet?g éﬁ r%eecatégggr?/&rﬁt irs‘fgck—épemftc factors.

occyr rence. erein term "copposition” is

Itis |mpﬂs%ﬁlgéa naedel ﬁa@g gac(tjprﬁr'gla%r orgoﬂﬁrq@s%rmgcutlon costs as a
specified ingredients in the specified anmounts, as

randomeflana'a's raﬂgﬁrgtﬂ%aée %?@Wntsé@lﬂa!‘se oYBRer.- )}” giher words, the
indirectly, from conbination of the specified

same $trajegyl mayt providetdifferepbastits if ibiscenecstedniepepteastie nnder the same
i nvention al so enbraces isotopically-Iabelled

circumstamges nGenerfally hee ppobebdity distriteutionas charadterizes! byl e mundsdr of
to those recited herein, but for the fact that one or

param8RF € |atpamtﬁéﬁtﬁeemﬁetﬂ\dtatamratmlétmﬁ &e WideBt W8 dCin statistics
mass or nass nunber different fromthe atoni c nmass or

as sucApaFameiEs NoRUALE theb8 PafamBtdrdl W gener2ad ne® d@f ine a distribution
I sotopes that can be incorporat ed I nto conpounds of

unlquew1 %u't R‘b%%tés%ﬂrﬁéécéét}%tn o %tﬁﬁﬁﬁt t |§‘¥t§ﬁ" 88hto -ﬁc?r{s%qr'only these

rogen, oxygen, orus [ uor 1 ne and

two pag%réete:a[‘% E’?lagﬂgﬁyégé%%tpé‘étbd& tlfﬁl% pé?rgée(ﬂ‘g%bh:tlgn POne‘)’ gvlljdely used
examplé, 8L 83t sirbuiag AR nieRn StiBy AirebySe B Sodts EupppRisterpreted

and/or substrate tissue distribution assays. Tritiated
simply(gs the avgrggeayalue af pests iitheiexgcutiamepuidhs Gpestad many times.
particularly preferred for their ease of preparation
The standardetayiatiopidficopts characterizes bpwtrucit thehvallie lof kestsiraay deviate

I sot opes such as deuterium (i.e., 2H) may afford
from thecexpaated bestapEhereforagselattirges stratagyt besd stitedfargredretrading
net abolic stability (e.g., increased in vivo half-life

objectiVés ieyiies e foRagtedtipgithe drens sileddidirirition ofeysise
preferred in some circunstances |sotopically |abelled

[0097]C°n”p°'€31@§rly3fev59f ader prefors BBtURMR xbEcled dUsRPARE (v risk
| ow ng procedur es anal ogous to those disclosed in

(standénﬁ D6PSt AY)OHehBe ! llflﬁh%fmeeﬁar}égrfeﬁé%b&t)@ﬁhe ptimization

stituting an approprlate I sotopl c

objectng \?@rﬁg{qogh ?8 If%\c}ﬂﬁg gpi%\eg g'aﬁ %@l %fét?@f | vlt? ge§8 8(9 Bgfan{:% Et'tg trade-off

har ma e ticall cept abl e salts est
betwedh BHBRTIEd ssieent (6 vorance ah caatseT BRQASHS titabEsBhimyzation
sel ected fromthe group consisting of: = -N= and -CR
probleg (preferably Y1, Y2, and Y3 are each -CH=); z is 1
to 3 (i.e., 1, 2 or 3, and preferably 1); Qis a
[0098)subst i ueb)-l%(dl‘)eetﬂed’a&(ﬁ‘m—ehairgr oup consi sti ngg)of : Each
QL represents a ring i ndependently selected fromthe
group consisting of: cycloal kyl, substituted
cycl oal kyl, heterocycl oal kyl, substituted
het er ocycl oal kyl, aryl, substituted aryl, heteroaryl,
and substituted heteroaryl, wherein said substituted
rings are substituted with 1 to 3 substituents
i ndependently sel ected from& he group consisting of:
halo (e.g., A, F, Br) and the R10 nvieties; provided
that when QL is aryl, heteroaryl, substituted aryl or
substituted heteroaryl then the carbon atons at the
ring junction (i.e., the two carbon atons conmon to
the fused rlngs) are not substltuted C2 represents a

o o o s R



one nitrogen atom and in another exanple R10 is a 4

to 6 nenbered heterocycl oal kyl ring conprising one
woRasosN at om wherein said ring is bound to tPer/US2008/007083

carbonyl moiety (- C(O-) through the ring nitrogen),

(8) -(C(R30)2)Nn-NR32-C(O-R 10 (e.g.,

-(CH2)n-NH-C(O-R 10 , for exanple wherein n is 1),

wherein in one exanple nis 1, each R30 is H, R32 is

[0o99]H anHRHO d & thE€k&Sal ék’ecflﬂ@ﬂ‘cbg% éF tﬁé ﬁra‘dé” $i(6} Isnt%eQécxpected
cycl oal kyl (e.g., cyclopropyl) and (e. g , et

value &r@ ér}ggQR&')}_? tr%g\%r%%h%fang\ﬂ@’g&f:gﬁggﬁect Ph été{ ﬂ]rthe
mterva?BLf,'I‘f (\&%&ﬂ?{%?ﬁ%&?@eg%ﬁ)?%%@h 888%‘( aﬁ% 8&%glpsro(?tﬁ)t¥0ri is the

. - (CH2)YN-NHS(O) "< R10. r.ex
trading étr%teéy Aena pl shtaies ok adiven nel of Badcsid, el pigdynd
R32 is H 't is 2, and R10 is selected fromthe group
trad'”g:mfﬁ%‘tthﬁb"lﬂ?'m'%%ﬁzqh@é?q{%t”@efu@Ct'orb‘y‘dl“bpr opyl) and
al kyl (e.g., nethyl and i-propyl), and wherein in
[0010Qnot hdhedAGRP @piimakStrategyds tirasolutionHof iReoptimieation peoblem in
2, R10 is selected fromthe group consisting of:
(4). It iswehyimpartant tpyealizedhatytbe spiuioyl depemd swdametheitradencharacteristics
another exanple nis 1, each R30 is H R32is H t is

and the seRstted¥isk aversRinpydrametéh) DiffdreRBPade BhAIALer(stics aNdRlifferent
32)-R10 (e.g., -(CG2)n-NHC(O-N+R 10 , for exanple

valuethﬁest' aﬂ/el‘blbﬁ pﬂddd@éﬁilﬂér‘én't RC‘E@ C%?ﬁ?ﬁ‘ﬂ? |Sﬁrdﬂe¢|§s 1Th@l%f‘d‘re itis
H, each is H and is alkyl (e.dg.

crumalqstljfl?dleéﬁégﬁd %:\8; t ’I_%ct élitg p\%‘sgfn?%ﬂﬁ %ﬁﬂﬁéﬁ?@ pfat g@lticéﬂrdmg to
each pfhéylélj]%qw%ﬁ#p consisting of: nmethyl and i-propyl, ( 1
e

one exanple n is 1 and each R30 is H,
.. e., NI et of t
[001 °4Jc< 5 eTupardtiad %f@d%ﬁaﬁmﬁia]'@ﬁ@%ﬁé@eﬁeéanw selpct the
group consisting of: H alk
trade h(ggpg@ﬂd)thgﬁﬁk@y@mgm ggpqm%@r 9ln org?@qo(ﬁﬁlgg)lhgm rgﬁfp effectlvely,
wherein in another exanple R1O is selected fromthe
itis usgfubtpbe @ﬂg\irgia'dﬁgabmorep{agg@savgytrqdim gtralegiasi havehhigher expected
anot her exanple R10 is selected fromthe group
costs, buhaildwergstahdard deviativet ¢fydosty. Both.-4 Sliétee) teydiRg Bofizomand a
-(CH2) nR13) wherein in one exanple nis 1, each R30 is
higherNaluinof ri¥k3avepsionloeticsgond tora trheredigiiessive fradingngranégy. FIG. 8
-OH and -N(R 10) 2, wherein each R10 is independently

showsss%'vék‘él %bé&ﬂﬂy‘d‘i&ﬁ&ﬂbdsrbf%i@hbl%n exRgMbEdifferent Hsk @3€Fsions with
is H and Rl3 is selected fromthe group

afi xe&&@dﬂr B?gzﬁ for’ C@@F’ﬁﬁ%ﬁ%&@,éﬁ?%@gﬁeny ﬁé%gd%BW) The plot
reveal? %g@gﬁér I‘Ij]Sk( %@rglowfpp g%d%@w% %‘bg&gec%ﬁs@ g'ﬁi gfgg%{ giéa%dard

e gr consi,stin cl oal k
dewatlgg) ar@&BUﬁygrfzaPe&Wpr’(e@t)égl'heﬁ%fpﬁ%a USg[ %pbl&sp%keeﬁ %Iectlon
enyl and heteroaryl
based ©8, q\)oprowqtpdl@)uessqjé}ptggqua@pd gggﬁ;pangj Qtanng @g,\ylatlon of costs.
3- pyri dyl -pyridyl, pyrazolyl and im dazolyl), and
[00102}her eiRhGi 8 I|h,|$b‘atﬂ§th§)(h$ﬁﬂbgtl¢!$20f Nom[hmteﬂumarygransactlon cost
sel ected fromthe group consisting of: cyclopropyl,
estimates bgsed pn diffdrentpladusd of riskdavarsion,(0WL8[ Bi6) mdnd?lﬁo'r an order
i ndependently sel ected, for exanple: (a) in one
exanple noiety ( 17) is:wherein each RIO is
i ndependently selected, (b) in another exanple noiety
(17) is: , and (c) in another exanple noiety (17) is:
wherein R10 is selected fro#ithe group consisting of:
aryl (e.g., phenyl) and alkyl (e.g., ethyl, and
prreeffeerrably R10 is phenyl o r ethyl, ( 18 )
wherein each R10 is independently sel ected, and
wherein in one exanple each R 10 is independently
sel ect ed and t is 2, and wher ei n |n ‘anot her exanpl e

e A N\ AN I ~7 A ~A N oy



(h) in another exanple R32 is H each R30 is H pis 2
and R10 is alkyl, and (i) in another exanple Ris H,
weawh/1589%% H p is 2 and Ris nethyl, (21 ) -CGC/NER08/007083

10) 2 wherein each R10 is independently sel ected, and
preferably each R10 is independently selected fromthe
group consisting of: (a) H (b) alkyl (e.g., nethyl,
butyl, and i-propyl), (c) heteroaryl (e.g., pyridyl),

to buy 80D, UBYhdres Qappr@kiﬁm{él%/ 8.89%bf(Reraye Ham kwhn{ee(/zqav» of Boeing
cycl opropyl), wherein for exanple, each R1O0 is

{ .
Co. (BAF! ﬁ?a &ggrgugggf B?% BagiPoR AL en;t/c? susll F;mr%om a one-day

tradm%ﬁnﬁﬁ 1zo, egh;agig?n r&otnﬁﬁg%n%hﬁg@ Nggg'gatéé g hﬁér%ndn provides
higher e%%g}ﬁqagq%g sg@ c)w%rc%iréq{ﬁ((%?_' B%ZQfgpéfqu tg%)potentlally less

C(O NH(phenyl)), -C(ONH(C 3H5) (i.e.,
OPPO“UGGWWECycl opr opyl ), and C(O) NH(C 5HAN) (i .e.,
-C(O NH(pyridyl), such as (22) -C(O-NR 32- C(R 18) 3
[001 OZ(]e g. Thec%klgwwgpqg@mpigpgynqmgp@sm%mmm such a selection:
i ndependently selected fromthe group consisting of:
SuppoRe Gveaneked © I)YORgaio 300:000 sidres ©f et stock BdaingrCohA) in one day.
group consisting of:alkyl (e.g., nethyl) and
We coalditsddd thicastder usiaglayVarlety of strategiis6Hd&ile more passive and some
(i.e.,hydroxybenzyl) such as, for exanple,

more ag@r&'@@*ﬂfaﬂ dfithese sﬁate@&%é torraésgodifg fisk avéﬁﬁoh n

one exanple R18 and R19 are as defined above with the

paramBLe?.V 'F?@. 9 '%%w@_tthé §6§§|b%n§x ?ecﬁé@s“lmsﬁ(%&m@ f&t\pﬁfous risk

ne exanple one R18 is H and t

aversﬁr%@'o?'nﬂgstttr‘%ie%l% %I%?s@b%f%%r@fs tbggﬁesgw oI |I{9@he expected

ot her eXxa stituents

costs GRS ﬁﬁg#ﬁvei&ﬁt ¥ e”@sb&%&“ﬁﬁaﬁ Herdfrafil Rofizon implies
the poSgipiibyaf ecoiimal m?%r&dﬁ'ﬁﬁgnwﬁ TRl destiopig %&Zgﬁha that a

hal ophenyl -, such as, for exanple, flurop heny
partlcutbarpnwﬁémﬂn} yas anticipaled) ioreapsurey eroquea,nbvwéﬂ tuxratrpnéactlon
R18 is selected fromthe group consisting of: H,
costs iploé nplconteny, dpgrethis sifategy js thefbestt sinde)it willCo@pODENg orders,
-C(O OCH2C6HAOH (i .e., -C(O Q OHbenzyl), such as,
averageQo@nloweltloasy IQonvetstly, iarisinavdreioneofame proBliBes a very low-risk
selected fromthe group consisting of: H, aryl (e.g.,

tradingP$teategy,, bt Wi éxdéptenailyhigh @o8ts — §ebshdthef %yl@@@@.\ﬂroy alpha.

such as, for exanpl e hal ophenyl -, such as,

The SWOGGVJI&IH{J e Wo Efrdine oﬁfc%n’?&ei@{b)&ogﬁ‘% risk aversion that

, provided that at |east one

balancgggagistW% Lomahgre bl t‘ugé(geg di one exanpl e one

e renmai ni ng roups are other
h t Nl e bst it .
001041°3", G S8 rathiER ﬂ?@agﬁgﬁ%ﬁ%ﬁ@%@s#ﬂrﬁ? ﬂ?mﬁ isk
H),_(e) | anothe exanple R18 is selected from
avefs'gfg%@a R AN bHy RO SPAES/(RPPIAXIPBIshE A % @éA&V) of Boeing

F- phenyl C(O OCH 3, -C(O OCH2C6HACH (i

Co. (BAQ;pgp bwet)ona;m&h%goo @@ﬁq@o@q@mﬂpspg)nds to about 8.5%
provi ded that at | east one RL8 substitutent is other

of AD\( hebviausly, there iane oranyeoteiqse scofapdinkl Striatedie s bdtwéden the two
remai ning two R18 groups are other than H, and in
anot her exanple two R18 substituents are H and the
remai ni ng R18 substituent is other than H), (f) in
anot her exanmple Ris H, and each R is independently
sel ected fromthe group corl sting of: RLO and -C(O OR
19 , and R19 is selected fromthe group consisting
of :al kyl (e.g., nethyl) and substituted aryl al kyl
(e.g., -CH2C6HAOH (i .e., hydroxybenzyl) such as, for
exanpl e, -p-CH2C6H4OH (i.e., p- OHbenzyl), (g) in
anot her exan‘pl e R32 |s H and R18 and R19 are as.

o, o o N



sel ected fromthe group consisting of: H and aikyi,

and each R10 is independently selected fromthe group
weomwsilsorng of : H and al kyl, and in anot her exBOPUS20R3@ 7083

is H nis 1, and each R30 is independently sel ected

fromthe group consisting of: H, nethyl, ethyl and

i -propyl (or each R30 is independently selected from

the group consisting of Hand i-propyl, or one R30 is

extremeR sTinirARthd & eetdtbirafSdttion ddsts Mnt@ﬁé‘h(ﬁﬁmhﬁzmg the

i ndependently selected fromthe group consisting o

standa'F@HQWatloﬁtolFlea é‘é‘&ldn éHs‘PﬁW’mﬁPA) qach ;E’é'ﬁt oF w{;@ effi (:%f‘ﬁ frontler

et erocycl oal eny , for exa er el

corresécr)]rté@s t?b a @Pgmm ggﬁ 'aOe}sfbrP e agﬁggﬂ r\?gl{hg'hf‘s &ele&te'a rlskI J{/ersmn

eterocycl o

valuesOII ﬁé I%tt;[]gln_gﬁ? % q@iﬁ%]e ﬁla‘t Pbgrcgﬁgﬁ%’régﬁerg%@ (eéglc? dhe expected
@g nyI sych as @i’i‘f -CH=CH pheny|; R2 is

transagiieeosin F’d?ﬁdﬂ’?ﬂas'@?t&%( gfestp.thg mgst expepsiye) by esguming
(3) halo (e.g 4%@ , Cl to C6 al kyl,

more rigke ﬁ,oggewhqge vse e emﬁﬁontg’}gﬂ trans@cien gpsls, is @@trategy
substituted al kyl (e.g., substituted Cl to C6 al kyl,

that, beywid whichf begies dopceymslaie maretrisll tham My reshudtion in expected
substituted ethyl) wherein said substituted al kyl is

transastidrstodts iss@orthi This wauld beubdésitaliie shsicé f gisk alersion. For
substituent) selected fromthe group consisting of:

com pagr'rg%)n e%h rrlgf] Q}rategﬁgbﬁer (%@Ag%ﬁﬁﬂé@dlés afa!8Rodkcluded.

As expe@téoC the@él@fﬁéﬁvéﬂr‘?&ggk%%l& 46 nbt i€ of the @ t fr ntler as

(exanmpl es of said -GsubStituted al kyi portlonlncu

O L S T dpioncoss
with thfzésaéné Qﬁgﬁ E);r §e\ﬁ% rllq?r? SSSF r@% t'OQS%’L[Se)OT ?Qﬁ % a(r? gla 53951 tggles
with thﬁaqaén% %ge?qt@B(ﬁjfrggsgcpta;gpsé}%%:pqe@n%@aﬁwp (ge} l tﬁg} gf transaction

limted to, -CHF2) , (exanples of said substituted

costs. mw#ogakbaﬁesates@d eiedinghergon was nestripied taaperdsading day (with
l[imted to -CH(OH)CH 3, -CH 204, and CH2OCH3), (6)

potential kianin the fitst binkt Fontie) YWAR BylRastigipatien Gtrategies, the order size
-CH2-CH=CH2) , (8) -(CH 2)nmR11 , (9) -N(R26)2 ( 10)

is sufficieREP strealigo ens@ie thaOfttdStradicg Horipbr iy less thard dhe tiddivg day.
26) C(O R42 wherein in one exanple R26 is Hor Cl to C6

[00105]! ky| AseFIG. 9 darhbidtiates dratidg satdgied bagsdlon h Méversion
and i n anot her exarrple-N(R 6)C(O R42 is -NHC( O CH3

have I&\ﬂ*@pp%ﬁﬁhﬁ’;awé& &ﬁp&tumﬁ(}% 5@ rﬁlé &&%Hkéé the%ﬂ?r‘?da?’a dewataon of

for exanple, cyclopropy cyclo exyl)

the tra%%t@'} #8%'1 ﬁtéerI%]ut{oﬂ) g'FhIS f&mérost%d&&cd Q/?Atl@ﬁl is %Eﬁ %8 by trading

cyc opro pyl

more kE6S BEEE infreidding ﬁ?@ﬁf?'arwwh?@éﬁ%& Bith Gl price. The

. . X es of said -O (substituted al kyl),

dec's'%wé?aj'ﬁatheméa IELBriGs et W ime e GEOHIBn to @lagehgpite? is made.

. -S(Ot-al kyl, such as, for exanple, (a)
This fr@@a@ng (tenés to move thg staekiprice, mpes rapidiinin the urfagprable

and (b) -S(O 2-alkyl (i.e., t is 2) such as, for
directienx trgni @ ordsf @x2aied rhore7patiedt!) kﬁhE)ACE@.fgamework, this

-C(OCH3), (18) wherein nmethyl is an exanple of said

al kyl nmoiety, (19) wherein each al kyl is independently

sel ected, exanples of this noiety include, but are not

limted to: (20) which each al kyl is independently

sel ected, exanples of this #biety include, but are not

limted to, (21)wherein each alkyl is independently

sel ected, (22) -N(R 48)-C(O -R48 wherein each R48 is

i ndependently selected fromthe group consisting of: H

and al kyl (e.g., Cl to C6 al kyl, such as, for exanple,

met hyl ), and mhereln exanples of thls nnlety |nclude

L 1 ~



(i.e., nis 1, and each R30 is H), (c) in another
exanple Z2 is -NH in (a), (d) in another exanple Z2
WO 2008M53909 n (b),' (e) in another exanple Z2 i sSPETOUS1008/007083

(a), (f) in another exanple Z2 is -G in (b), (g) in

anot her exanple Z2 is -CH 2- in (a), (h) in another

exanple Z2 is -CH 2- in (b), (i) in another exanple R2

is -(CH 2)nmR11 and mis 1, (j) in another exanple R2
movenhént-ifNtie 3Rk prick)is | h‘hrﬁé‘lq t. el’fﬁii@ﬁo?e 52 d)@ de&f@lo@@bﬁpoﬂumty

and each R26 is H ( is -NH 2), i n anot her

costs @éﬁqﬁ?#@gﬁgty i thgﬁ'aﬁ%ac@gg%éé% of E{)ﬁg%ﬁ%&% egﬁgﬂ{;@ t:-h%n'y%u must
be prebg%ﬁﬁr@%wﬁ( é’%ﬂ?&tl i %8]::{ 86@&9%%%%) w‘ﬁf?l?@;os ﬁéé}g 08&:1 the
i SR 4, S A e e

IoaI | al substltuted cycl oal kyl al kyl -

dOW"? ?VWQt'ﬁ%lﬂ% %AF&DW cestg.1) substit ut ed
het er ocycl oal kyl 2) heterocycl oal kyl al k

[00106]ubst iRlGt 46 Sh@Wértb@ME@IQ@}IW'I&TGtGg@Myf Aé%@)fflprl@lscretlonary

: wherein in one exanple R1O is selected fromthe group

for buying 8081000 aires tappyoxifrately 8.8% af AE) oeBgeing . [{BR) pbfained

15) aryl heteroaryl- (e.g., phenylthiadiazolyl-), (16)

using walbes of tsledversioinheftGsI00810/6,0.0e0®5, arsdibsand atee@-day trading
phenyl t hi adi azolyl-), (17) heteroarylaryl-, such as,

horizoh OAlsB>XshEWrEis dWWKP svtrayéngmbnzorpwwa &ié-aBgMding horizon.
pyrldlnylphenyl (i.e., pyridyl phenyl-),

The A%‘)l'zf Zﬂ%??)’rhfer? fo %?%Wféf;ﬁ&ﬁ%@%ﬁ@%&%ﬁ suggests to
trade rﬁUgeS%%rlé%glg &eéte(‘ﬁé’ géﬁinﬁhﬁ} of’tpétf ur%iporfl? n @’ﬁ%‘mrlr\?ze opportunity

yrim itu
pyrazi nyl phenyl -, substltuted pyridi nyl phenyl - (i.
substituted pyridyl phenyl-), substituted

[oo1 07];]3[)2? HI&:P g |I{q§ir§§q§b§|}flﬁv§%\t§%%é D! enéf@z?lge}?%agy trading distributions for
yrimdin ||é)henyl substituted oxadi azo phenyl -, and
risk avg[ﬁjgm p@@%@ /@Mo@-@zw@tlwﬂem@h@)d axga/ ope-d@y horizon for
phenyl), (20) substituted aryl (e.g., substituted
Boeing)ﬁl@anA) an@ differérdtardernsiges (0, @0% .t HI08s oand 1000%e0fyADV). FIG. 9
pyridyl, and pyrimdinyl), (22) substituted heteroaryl
also sli@vgthe tsading idisttibatidrfoa aang-dayw VIIEAP ttrddird stystedy! Tiag8hart
substituted pyrimdinyl), exanples of substituted

showshBhErfisleaversish®I8 gidids ACE® Opfim# Sk dles that are close to a VWAP
br onot hi azol yl -, "bronopyri m di nyl -

tradm%&ﬁ"&’&e PYMbFBdi)e?ythe’A@E? @ﬁthﬁé‘b@t?ﬁt@b?‘b@bpmes na&l%sénd more back-

et er oar yl het er'oar g., pyrintdiny

'°ade°?%§t \GhaY %;{! %kf%% %?%29“?165“% %F*;?éﬁ%éf‘;'i ,”y' d
1001087 | iehiA pelEEs bredmby i soiulisiedHbfs aiGH horizon needs

to be s(g?%q%mrﬁgﬁ@flg@ glgp%xr?sdkl( gvzeglsmn%gmp{%t EﬁtbtshteI gplf)troach remains the
phenyl - NHoxadi azol yl -), (27) aryl al kynyl - (e.g.,

same. £s,an ajterngtiva) ACEGrsan lg@gqnﬁg_ured & delesmpnean optlmal tradmg
phenyl et hynyl -), (28) substituted arylal kynyl- (e.g.
substituted aryl (C2 to C4)al kynyl -, such as, for
exanpl e, substituted phenylethynyl-), (29)
het eroaryl al kynyl - (e.g., heteroaryl (C2 to
4) al kynyl -, such as, for exanple,
pyrim di nyl ethynyl-), (30) substituted
het eroaryl al kynyl - (e.g., stbstituted heteroaryl (C2 to
C4) al kynyl -, such as, for exanple substituted
pyrimdinyl ethynyl-), (31 ) benzoheteroaryl (i.e., a
fused phenyl and heteroaryl rings), such as, for
exanpl e, benzot hi azoi e and qui noxal i ne; wherein said
R3, R4, R5, R6 and R7 substituted groups (7), (9), (

costs.



(e.g., -C(O-NHCH3) , -CCOOR28 (e.g., -C(OOCC2H5) |,
-C(OR28 ( e.g., -C(OCH3), and -OR 20 (e.g., -0OCH3),
wob@sasisai d R3, R4, R5, R6 and R7 substit ut eBCTUS2008007083
(3) and (5) are substituted with 1 to 3 substituents
i ndependently selected fromthe group consisting of:
-NH2, halo (e.g., F, d and Br, and in another exanple
F, -O-N+R(e.g., -C(O-N+CH3), -(OOR28 (e.g.,
horizon %r@r%é?)thereﬁiﬂea% tiRe 8eleti6n of rifk SVérsion as #tdonly user-

wherein: in one exanple said substituted

spec,fggt"gﬁ eyay% AkMr. (noi ety (18) above) is substituted with

stituents independently selected fromthe
[001 ogr oup T‘f\%rkséléétfoﬂ%ﬁf:sz traﬁ‘hj]?g hc?’HSW foF ’én %Hler% é:tngth%q é)aéﬂmeter

| kyl
anp n _anot her exa
users e%%%[ ?'ERO&? PAGElsa Bioliee) orialTefiud Befizen: Thepolution of
to. 3 substltuents i ndependently sel ected from
finding; whgarbaat"@ahfga@ﬂg ﬁe"a@n ﬁsavov%,& iypragicalgitugligns4fter
-C(O-NH-R28 (e.g C(O-NHCH3), -C(OOR28 (e.qg.,
consnde@@p@@ﬁ-@pdbgﬁqand;(ao)alyzmg(sgevgral d.lf@(l’@'\ roaghes, ithe following
anot her exanpl e said substituted heteroaryl (noiety
method 2P)vebiovieg thesbesiissited forcAICHER: implementationb SACE® eoritmues to
sel ected fromthe group consisting of: halo (e.g., Br,
increnfent thedndinper of dgyxyby Ome antil the dxpeCiedatarasagtion susts iasquation
for exanple, -CH=CH2); R5A is selected fromthe group

(1) of tﬁ@'b‘iitl%kéiﬁ)rpéroblb’l‘ﬁ Geéféﬁse@b?ﬂ@é@thaﬁ a fﬂresﬁtﬂ@' vﬁfue Mether
i n anot her exanpl e , -OH, "alk C1

words aﬂhgﬁgtpﬁg%@ﬁ%ﬁstsﬁﬂ%} T\éﬁéﬂt%lor% e&?‘@ %tenal solt%b nlgqsﬁ’cﬁ'rkon for one
more W%b rﬁ%t F)fe}tehgm hgln@%g()g ﬁ%hé@gléﬁ Egﬁét??nkgslgglﬁcér%e is

determlﬂﬁﬁtw)ea% %Iégr m ﬁ'ﬁg cgun(iﬂrfél H I 1 g, czcbslf% ang_'wrtty ce order-
and al k thyl); each RO is
depe”ﬂﬁ@l‘e‘ﬁé@?@é’m Péﬂuﬁﬂ el verydaigerdgrolipve ady spship share value
~of:halogen, -CN, -NO2, -CR10O , -SR10, -N(R10)2, and

ratio agtireshelgc whrigasi %naﬂﬁféﬁdﬂ@é?ﬁweﬁ bighet cest torshiare Fatio as
group consisting of: H alkyl, aryl, arylalkyl,

threshhist édditiophlly, meorer adatjie alakyes hawech bighley threshold since adding an
cycl oal kyl al kyl , heterocycl oal kyl

additiomal Fadiegadayakilyhablye thealdrdrivettermaigrificandlykinl gendral, thresholds
substituted al kyl, substituted aryl, substituted

are arélind 815bphs bl bé IovRs fBEV &Y davgk! ordsrgisé L Ut ed
het er oaryl al kyl, substituted cycl oal kyl, substituted

[00116)YC! 0g kY ?'illlﬁﬁrate% Whs bké% trFE&ﬁ@ %g%%sgi?hﬁéﬁd ddevuatlon of trading

Substitut ed heterocycl oa tute
%hmagﬁwo&zﬁéé L T A ———
ACE@%'% fogae/us%%qecﬁfﬁ\éw R teﬂw@?érhér '§'é$ e@?%ﬁgb{)bhﬁdshares

group caonsistin

(approxg@gly qﬁg ocpf (Aé)\é) or t% 1 @0 g(pgjslg?res g@Qprpﬁn}ﬂg@y ﬁgrS% of ADV) of
exanmple F), -C(O-NHR26 (e.g -C(O-NHCH 3, i.e.

stock Ba¢Boeing| ) Thegont g@m@eﬁyfg base@(c@)@ﬁz@p@ng\al Strategles Panel

-C(OO0C2H5, i.e., R26 is alkyl, such as ethyl), and

-C(OR26 (e.g., -C(OCH3, i.e., R26 is alkyl, such as
met hyl ), and said R10 substituted aryl, substituted
aryl al kyl, substituted heteroaryl, substituted
het eroaryl al kyl , substituted cycl oal kyl, substituted
cycl oal kyl al kyl , substituted heterocycl oal kyl,
substituted heterocycl oal ky$3&l kyl , substituted
al kyl heteroaryl - and substituted al kylaryl- are
substituted with 1 to 3 substituents independently
selected fromthe group consisting of: (I ) -NH2, (2)
-NO2, (3) -CN, (4) -OH (5) -OR20, (6) -OCF3, (7)
al kyl (e.g., Cl to C6 aI kyI) substltuted W|th 1to 3



(wherein in one exanple R32 is H, in another exanple
R38 is H, and in another exanple R32 is H and R38 is
wWoR008(11PY9 - NHR 20 (e.g., -NHCH3, -NHC2H5) , (2BQT/US2008/007083

cycl oal kyl (e.g., C3 to C6 cycloal kyl, such as, for

exanpl e, cyclopropyl), (21 ) -Oalkyl-OR 20 (e.qg.,

-O(C1L to Co)al kyl -OR20 , such as, for exanple, -0-CH
2CH2- OCH3) , (22) hydroxyal kyl (e.g., hydroxy(Cl to

A repofi8 Valueglin cBhshndsParied? B iA’baBR| Rints C&@Q@ Bdmpdtédbased on

3)20H), (23) -N(R 20)2 wherein each R20 is

informéﬁ&?@@ﬁfjﬁl%'ﬂ gerected (e.g. 'N( CH3) 2), (24) -alkyl-
OR20 % to Co6)al kyI such as, for

[o01 1ﬁéagl)Aechrcﬁﬁ%$5§ ts B?—r‘r?e %rrgsgb(tlg}ﬁl/e%r{ 8:1:%1 ?eﬁﬁc‘a{gha
model%ﬂ’%ﬂ Qe/fnc é{fn@% %4:!\5@@0{}%'%3 throwgﬁ{ é&?ﬁéaﬁﬁ da)éﬁapected

g{éﬁoxazol i dinone, such as, for exanple, R11 is
retums, HQWEYRT. H BRSSP SHBCEiSALE U ip geherate AGES Qptimal
, -NHNR1R10 , -SR10 and heteroaryl (e.g

Strategles é@&qne pajgatinl eomplisatien. HplF®, mmzuggesﬁamma@tmtms which
the group consisting of: alkyl, aryl, heteroaryl,

include prdesalok pppositecdivedtiopl talthatl of tlhsebeemﬂwtiealﬂoylexanqble, consider a
het erocycl oal kyl al kyl ; R14 is selected fromthe group

sell ordemandshssugnetonsthkypositivey xpdutée iniidaly, rettras. .0 #d stock price is
cycl oal kyl al kyl -, heterocycl oal kyl,

expecteldky | Heehighecxtahe dngydf thé ek fé’Fbtﬁitéﬁb‘%Yﬂa@édefor a trader is to buy

al kyl heteroaryl - and al kyl ary is selected from

shared BheRIGhHAG 8t ?ﬁd then st el@é\llﬁlé Poé‘iﬁbﬁh at the end of the day

het er oaryl, Tyc cycl oal ky

ata higﬁéﬁrﬁfe\’ @u%ﬁlé( t'atgagﬁzgﬁ Spﬁ’rﬁépec&a{ é)W l)f’" ACEQ %ptfmlzatlon

eter oary represents a

e. Cl to r_exanpl
problef Ua?fs-vg%wﬁgwﬁe%% Ine e et Y Sda uVgo Spert from
short-tégnqsdrétplrg ‘éﬁfﬁ?'%t prﬁapﬁéps &ymgh l%@%ﬁet%ggék%(b@nbfor ACE® can
ﬂ%z cycl oal kyl (e.g., C3 to oal kyl, such

be cor*§§a| todRaHie @at@lchl@ gx@@yqongmj the &Cé@@pty’nalﬁtnategy are on
cycl oal kyl al kyl - (e.g., C3 to C6 cycl oal kyl al kyl -

the samecdida of theamayket cMoramviek,yadditinnsh basvel pdieganstragits oan be added
C6) cycl oal kyl, wherein each H of each -(CH 2)n- npiety

to the optimizatiop pnolsiam sudbeasstnbding tatitezdt W4 Andat addsy 208s olipistoric
(e.g., Cl to C6 alkyl, such as, for exanple, nethyl),

averagdsingheir € volunie meacwsApl e n is 1 and the - CH 2-
noiety is not substituted, that is, -CH2- cycloal kyl,

[00118UCh ahe m%@lﬁﬁé%tﬁ@é%poia?cﬁﬂd henth né@inﬁ’pact is the most

cycl oal kyl al kyl™- noi ety), 6 1's I ndependentl

compl%geﬁﬁtcﬁ%iélr%pﬁ?grQ%Jﬁgﬁégwggé&‘ P%e&é/)l( acﬂg?)?@e%:ﬁ%l: function can
be fouﬁg ﬁ}ep g%%gfﬁ% ltelrﬁjé{?%ﬁ heog ng?eﬁ;lryellhggd%%%g%e ashnear

qu endent F Iected fromthe group consisting
relatloms egn! fée a é@luge)oqel%ﬁ\q@)pncg GPANgE Capged By gntfﬁc@ and the
th |, ethyl and i -propyl), and F, and wherein in one
trade’ SesdaﬂpT)eO'e%lb/htrRQe size isitheypumhepof shares @xendies Biher in absolute
sel ected fromthe group consisting of: H and al kyl
(e.g., Cl to C6 al kyl, such as, for exanple nethyl,
ethyl and propyl), and wherein each R32 is generally
H, each R35 is independently selected fromthe group
consisting of: Hand ClL to C6 al kyl (e.g., nethyl,
ethyl, i-propyl, and propyg%i and wherein in one
exanpl e both R35 substitut s are the sane or
di fferent al kyl groups (e.g., both R35 groups are the
sane al kyl group, such as nethyl), and in another
exanpl e one R35 group is H and the other R35 group is
al kyl', such as methyl), and in another exanple each
R35 |s preferably H R36 |s selected fron1the group

o s R ~A a P~ o o



and i-propyl), (10) al kenyl (e.g., C to C6 al kenyl,

such as, for exanmple -CH=CH2), ( 11) halo (e.g., F, d
war@sBs3ooand i n anot her exanple F), (12) -C(O PCHUR0BE007083

(e.09.,-C(O-NHCH3) , (13) -COOCR 26 (e.g., R6 is

Hor e.g., Cl to C6 alkyl, such as, for exanple,

met hyl or ethyl, for exanple, R26 is al kyl (e.g.,

nmet hyl or ethyl), thus, for exanple, -C(OOR26 is

terms o:cﬁe@t%?tg(ﬁ)&)e ’avér]a?de Cl—f %@d@@g%%ﬁﬁﬁ :%RQK%@%c?nedomgoughout

the tra é%@lrﬁt.&?ﬁ is H (b) in another exanple each Ris H,
? anot her exanmple nis 2, (d) in another exanple

oo 3;2p| AR B8R b A ion v
(1985 EQUR S50 L1 o8, b s T i bR GB35 Farmer

I ndependent |y selected, (g) in another example R32 is

D. (209p). é&}mpm@n ssong otthg S@g@nalmgrkeg mMigpsyualEe Mgdels that derives
sel ected fromthe group consisting of: H and nethyl),

equilibfiup) se@(ity pfoes Whiae treiders hawnasyreneblieinforimatidon. tmBeitsimas and
anot her exanple R26 is nethyl, and in another exanple

Lo, the aiitho?s mtrddB26 ai pricesitipalc) moﬁéBémd GpplyNtbtIERticBHamic
(wherein in one exanple R32 is H, in another exanple

prograﬁﬂﬁldgstofddﬁ)ob tkeRliry stréliagi@kI that mmimhz% @l@%d’;b@bt&}’(@ﬁfé Bf executing
R32 is H and R26 1s al propyl)), ( 17)

a portfbh@%?%@rﬁ%@ o(v%r 4-fixed N'Flg %R)c?@re% ﬁb@hc‘,k hAd ‘Pﬁ:‘??jczyk develop

exanp H 1 n anot r exanpil e IS al

a mea]%grggof’hq llgyér%j q@ﬂlf%&e%ﬁr@%rln%& ﬁn :,t]@e g')lgg&gﬁd net
in a n. anot he
nacind Yyl rarr SEHES IR Re e OF' mrf?e‘*ﬁﬂﬁ%xawie
, sel ected fromthe gr consi st i al kyl (e.qg.,
volatlllblcly%te@g al Wpo&gg éh"%% &Bpruér;@aqﬂgeggn@pg) rulgy y|
, heteroaryl (e.g., thiazolyl and
[0011‘1(:}yr i Al ouaﬁwlw(m@@@lmf p(iee g’npa@awr@ logat pithdapreat to trading
such as, for exanple, cyclopropyl); R44 is sel ected
volume rempiricsl eyidenrecshavs existgnce of Hondinegtitiés. Yasbouck ¢19%1a),
al kyl, such as, for exanple, Cl1 to C3 al kyl, such as,
(1991b8)anvestigapdsenonvitdyritiesdn ithyd inapett iof tradpy loh, midyiabteal dnd reports an
(e.g., C3 to C6 cycloal kyl, such as, for exanple,

increasing! eericang!rerRifien wh@é\efméé impast archraat o abkadveral stocks
(e.g., (C3to C6)cycloalky(C 1l to C6)alkyl, such as,

traded(dH tHRXQVBEE D 9§n;2 NifrRars %Al %éﬂy@fjgé) Er,% ﬁéﬁb_%%we Uﬁ@cks

as, for exanple to Co6)cycl oaI ky- suc

tradedfd?{ h%ﬁz% §cr)rlér;§§‘§4 ?ﬁ&@ﬂtﬂ nBthBddnal Hhd ﬁhow thay the, aﬁumptlon ofa

I'n one exa

mqtgf%mgerspn R cg'@“@wwsgﬁ Biracay cat
Cl to al ky for exanpl e,
on Ge?@?%m‘{exgﬁhﬁs iheeme to HE?y??mecF)?@Plsﬁ‘éf% Q@Qg(mg@éggf%rs a
C6 cycl oal kyl, such as, for exanple, cycl opropyl and
heurns@tyggﬁyﬁgpﬂ of a mh@g@] ragﬂq@}prgp@uukee Fpr mereadiseussions of
C6) cycloal ky(C 1 to C6)al kyl, such as,for exanple, (C3
empirical evBjeDeel c@mb&yﬁmnon-liﬁeaaﬂquﬂmarkatimmt, sem, ey ahiplisman, Lo
(C3 to C6)cycloal ky-nethyl -, such as, for exanpl e,
and McKinlayp(1992) en€hhilanddrkonishbk (€993 )rdlohlihedr, prednipacordels
exanpl e, each R46 is H and with the proviso that: (
1) QL is a substituted ring wherein at |east one
substitutent is halo; and/or (2) R2 is substituted
al kyl wherein said substituent is -OCH 3, or R2 is
sel ected fromthe group con¥ sting of: -CH2OH and - CH
20CH3; and/or (3) at |least one of R3, R4, R5, R6, and
R7 is: (i) selected fromthe group consisting of:
oxadi azol yl phenyl -, pyri dazi nyl phenyl -,
pyri m di nyl pyrazinyl -, substituted oxadi azol yl phenyl -
substltuted pyrlda2|nylphenyl , substltuted

o - o, o o



(f) -Oalkyl-0OH, (g) -NH(hydroxyal kyl), and (h)
oxazol i di none; and/or (6) R20 is isopropyl. In another
wepiwedsivent of the conmpounds of fornula 1.0 thRCPUSW0$@7083

isthat: ( 1) QL is a substituted ring wherein at

| east one substitutent is halo; and/or (2) R2 is

substituted al kyl wherein said substituent is -OCH 3,

or R2 is selected fromthe group consisting of: -CH2OH
can beaﬂéﬁnd Q'dr ?r%ﬁce @rﬁ‘@le%bl (@bo?tBérS%%tar@lrWa‘Pﬁeﬁq oB¥H Kitwr and

R6, and R7 is: (i) selected fromthe group consi'sting

MadheR/fan (%9@ %ﬁ@'d&l\é}{‘%}?hzl amamﬂ%bﬁbggﬂ%? SeBR anfj Keim and

m di nyl pyrazi'ny substitute

T AR el ﬁ%ﬁ’ %@wa%%t,«mon
S R T RSN SR

substituted heter ocycl oal kyl subst.i t ut d
stealth—éqa@,n&M9g]e,§9q al i §|hypo(f@§|ssqlglgﬁ that gavately informed traders
aryl heteroaryl -, (f) substituted heteroarylaryl-, (g)
conce@tmigtthelutr@deamythe mefiusy BEeirange dSinee areshivyisize itr)ades are
substituted heteroaryl heteroaryl-, (j) substituted
associated \sith irdoehed tradiyig; |argé) traddssadd relativedy littlalddgitidna) information.
and (l) substituted heteroaryl al kynyl -, and wherein at
This rdstits tin a@neays priterorddr flow Alatictast one at | east one of
said (ii)(a) to (U(l) R3, R4, R5, R6, or R7 group is

[0011536' eCM@E@@&pbh@ tWé @ifrérémr}ﬁic%t lhﬁﬁcpfnodeNHE%Rn& bBth the u.s.
. - N( R20)2 V\herel n each

and mie?@?%?%&r‘%t S?é@gﬁ gr\d (@1@2 gfq(e%@ng to the non-
linear 8383 PP bﬁt%)eé%n&%gﬁxsseg%)ov{e aggé@rag&g)s fg%g?ﬁ-i’ U?%rn&erri\%orary and

ected fro th roup consisting of:(a) -0O alkyl -

pe"“aQS“t RIS 'mm"hyﬁ'feﬁ (O -N(R 20)2, (d) -al kyl - OR 20,
é] -Qalkyl-OH, (f) -NH(hydroxyal kyI and &)_ i

[00116)x a7 o AGK M dtReS afhenhanced)version ok thesiiginpl ACERNPrgrImRACt
enbodi nent of the conpounds of fornula 1.0 the proviso

model; §he prginal mpdetassumed thad price impactiis ﬂdnnmeﬂmqﬁloatof trade size,
| east one substitutent is halo; and/or (2) R2 is

with caefficientsihasedairkstockispeeifia vehuimcb andb soliatilityrestinsate OGMhBe this
or R2 is selected fromthe group consisting of: -CH2OH

originaNersi¢Awa®ariB; applibable foB)elativdly afiall @rderef ndthighet.th&® 30% of
R6, and R7 is: (i) selected fromthe group consisting

the stotk's AR tRZOMNARRANCE/ MEfHodergy, Zfir@hlﬁéwmeamngful transactlon
pyri m di nyl pyrazi nyl -, substituted oxadi azol yl phenyl -

t bstituted
cost e&%%&ﬁ%ﬁd@ﬁd%%'%%ﬁbenzosu stitute

pyrim pyrazi nyl -, heteroaryl; or (ii)

[o011 eLFSQﬁ%/‘é@%P%Eﬁé’é@ute TSR BERlrabR) <)
matheﬁak?iggllé%m %d ﬁtg ?1329({% ?haq{ils( K ll%\&@% rqqtjﬁ?\italcgélemlc empirical findings.

aryl heteroaryl -, (f) substituted heteroaryl ar¥)
It usessquggmqmg@lcépgpnlqwljo esthuate RiicedMpack '9PS ?ﬁ?d 0” market
substituted heteroaryl het eroar yI (j) substituted
tick daga.\higtecbnigusrisat yhe conelof ALt artdjdmera}swraskww stock-specific
and (l) substituted heteroaryl al kynyl -, and wherein at
parametss thatreze esbstatedidaiht amhmminthig asinganarkat datzafor evapy stbck in
said (ii)(a) to (U(l) R3, R4, R5, R6, or R7 group is
sel ected fromthe group consisting of: -NHR20 (e.g.,
- NHCH2CH3 and -NHCH 3), -N(R20)2 (wherein each R20 is
i ndependently selected), and -OR 20 (e.g., -QOCH3);
and/or (4) R5A is alkyl (e.3, Cl to C6 alkyl, such
as, for exanmple, -CH3) ; and/or(5) RIO is a
substituted aryl, and at | east one substitutent is
sel ected fromthe group consisting of:



(a) -Oalkyl-O-R 20 , (b) hydroxyal kyl, (C -NR 20)2,
(d) -alkyl-OR 20, (e) -Oalkyl-OH, (f)
wo bighyx#roxyal kyl ), and (g) oxazolidi none. | n BODUREO8/007083
enbodi nent of the conpounds of fornula 1.0 the proviso
is that: ( 1) QL is a substituted ring wherein at
| east one substitutent is halo; and/or (2) at |east
one of R3, R4, R5, R6, and R7 is: (i) selected from

the ACE® uiverse. MutRbEs HBGeloped By ARé AFGIFMAN®aNE ngineering group
pyri dazi nyl phenyl -, pyrim di nyl pyrazi nyl -, substituted

provnd@é%&{r%?é)éé’ HeaYbr dlff%l‘%?gyr gZI nsﬁ Bﬁ/trh'quﬁvéﬁéé REEMnge-specific

|tute pyrlmd|n

and bﬁ@uﬁ@%r‘% 15”1? 23%5( tﬂc%st ?ﬁ%l?eé*‘g?rs% orr(?lﬂhﬁ pest%l% 4hd varying
methoi@?é{e‘gﬁ% Fa%gf%@}' @(n & Ffpﬁ{(%gllﬂ?\u(P f?ereniJ I'qwdnty characteristics.

het er ocycl oal kyl al kyl - (e% substi t ut ed

PermageOt prigeimpacy |CQe Pﬁ“%ﬁ'i?s% timatet based LRR %p3is of iy data
substituted ary (h) substituted heteroaryl, (i)

similardg e maih@@lm@aébr@uf: Rdappat3001). I particuax.iwe agaregate
aryl am noheteroaryl -, (k) substituted arylal kynyl -

tradingafiod eath stndhsivier G0eadinube mterxalgl arldkyenabure price olhm”rgeisrusérng the
| east one substitutent on at | east one at |east one of

quote id-goipits H the Begirrihdg bhd iEad dReacRInteRa@l. Thie Bisgrvedprice changes
selected fromthe group consisting of: -NHR20 (e.qg.,

(normal AL Ghig Wéncé}"ﬂ%tlﬁ%for tHS( tﬁ?}%% Ké@ﬁ@ééﬁcﬁa@ﬁﬁﬁ tﬁ@o i's

i ndependently sel ecte and -OR 2

corresgtgwdlﬁ% trladd i ﬁ%ﬁldrﬁeé"a'ﬁ)ﬂ'ap@?oﬂmaté&lw 9 c%@\céllgyﬁm—sﬂéﬁﬁlc function.

r exa / or

Assum‘?‘nﬁ ﬁ]te{rﬁéo‘lte?tﬁnlﬂ)r%hn matﬂg @(‘)E@qpa% WOk, ﬁ#g)rc‘et(éu;tfhtgef%cﬂc?ns can be

group consli S |ng

used to %rﬁw (tﬁeofgc&r%\g a(te%j)hfg%;ﬁ X%ﬁ' w%n? (ﬂ_kvm}gR li%gg\faﬂé ged by

3 {) xazol i di none. In another enbodi ment of the

partial fil3g d8f- formula 1.0 the proviso-is that: ( 1) QL
i S a substituted ring wherein at | east one

[00118ubst Figs: dtthrasghal ®shew theempiricakand shearptieal At @ permanent
al kyl wherein said substituent is -OCH 3, or R2 is

price imphelduadtidnsoior binet fprdapr diffessrd stouk sefigmer@sidtoE raost liqGid U.S.
20CH3; and/or (3) R5 is: (i) selected fromthe group

Listed stoeks sall bigteaf stooksa dhe sy lighid QT E stauksi, dad ial O POetydks, The
pyri m di nyl pyrazinyl -, substituted oxadi azol yl phenyl -

graphsSsHsW tHatttiesl empiriciR FurttibRE ©BY¥bme ridifief whih Qe restncts the stock
pyrim di nyl pyrazi nyl -, and benzoheteroaryl; or (ii)

univer§é! efés‘%mag BRoEIPtHEB RSt f u"r‘lﬁ ﬁrf)? {(ﬁbﬁﬁ@%&?ﬁb%&%wor

cycl oal (b) "substituted cyc oa

and th%g?éb ict)%yc%g%ﬁgﬁféfﬁi frlr8é' i%% %ﬁj tﬁgtgz&diet é’ttﬁg value x that
represg{afi ofig % 3 w%c%gggg “%ﬁ%e“nﬁéﬁé?c%éiéw'{v“mn‘e% alpha.

Lﬂbst i tuted heter | het er gary substi tut ed
Empirigahgviggnesruiagests pL Ig R?h%\{fE{s’?Q'%f%(ﬁ"dﬂH"HlWﬁyPS and all time
and ) substituted het eroaryl al kynyl -, and wherein at

intervalsgkthedi®y. substitutent on at | east one at |east one of
said (ii)(a) to (U(l) R3, R4, R5, R6, or R7 group is
selected fromthe group consisting of: -NHR20 (e.qg.,
-NHCH2CH3 and -NHCH 3) , -N(R20)2 (wherein each R20 is
i ndependently selected), and -OR 20 (e.g., -QOCH3);
and/or(4) RSAis alkyl (e.g., ClL to C6 al kyl, such as,
for exanple, -CH3); and/or (5) R10 i s a substituted
aryl, and at |east one subsifitutent is selected from
the group consisting of:



(a) -Oalkyl-OR 20, (b) hydroxyal kyl, (C -NR 20)2
(d) -alkyl-OR 20, (e) -Oalkyl-OH, (f)
wo bighyx#roxyal kyl ), and (g) oxazolidi none; andPCI/USBYS/007083
R20 is isopropyl. In another enbodi nent of the
conpounds of fornmula 1.0 the proviso is that: ( 1) Q1
is a substituted ring wherein at |east one
substitutent is halo; and/or (2) R2 is substituted
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Sel ect ed fromthe group consisting of
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. rimdin ra2| and benzohet ero

imbalatp ofois M?ﬁ ko R R ars. Tis emmgéa'pﬁfr@anent
cycl oal kyl , subst ituted cycl oal kyl al kyl C)

price '@98@& 'ﬁt"ﬂ?é@“'i#&ts@mﬁ:%'ﬂb‘é(hﬁvl' CaMe LBIGAVEt Eh‘s behavior is the
het er ocycl oal kyl al kyl -, (e) substituted

same fer gl imeintemvgls, liqyidity guapsi end ewarketseanskear be pbserveg)for both
substituted aryl, (h) substituted heteroaryl, (i)

permasemhisand tenegbrhpt mﬂcmhwam.éiwweﬂhenﬂj,j al tbabmticaupréxcb impact
aryl am noheteroaryl -, (k) substituted arylal kynyl -,

functionsdn AOE® abs thanictstizedtiss thedey palakydtegls: thesidpelis tied valak x that
| east one substitutent on at |east one at | east one of

represéﬁlsCthé'draléréglzé at Whidh doriRavity¥tartB>andhe %nd%?ntg RArdmeter alpha.

sel ected fromthe group consi sting of: -

The dﬁ\g@ |rne'¥:1ﬂ§g%gﬁgent A hed egfgl)epd%rmawﬁﬁgg%ﬁe %ﬁ‘%t%ﬁ‘ctﬁﬂ@h
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bstl ea tltuten [

am. - SRS B ik L ﬁrﬁaﬁed%ﬂ%'fsséph@?a?f gy empiicat permanent
-OaIkI-ORZO hydr oxyal k (O -N(R,20)2,

price lmgpgg,funq:@rz@ ot(tgrp d@y erttqu t%p)ob_smlym dﬁ(yaggympalance
and (g) oxazoli di none. In anot her enbodi nent of the

groupsamngh kino dvsragesimearh greupr bhe eppircal pgrmagent) prige impact
is a substituted ring wherein at |east one

is linearulgil ommecpuinti vghéralt becames@mont@ye. FFhis behavior is thelsaotestbr all
fromthe group consisting of: oxadi azol yl phenyl -,

time intervalBaiquiditp geoupls; ang ymarkediand ¢ B& obgérvedSobbotht peretinent
oxadi azol yl phenyl -, substituted pyridazi nyl phenyl -

and temﬂ@ﬁéwtwmdn@ﬁthrﬁébﬁéﬁtﬂz aMYheoref&dl price impact functuons in

benzoheteroaryl; or (ii) selected fromthe group

ACE®HBThafddiéri dégd b)f ?i BPF‘%rﬁét{&§ ‘itzé )éfb'g%aé iyl val(.u%)x that represents

substitute cyc ubstitute
the orc?égtszireggg\& g:g: Yfée tarctg b%rid o?]c?u&t)éaarameter alpha. The dashed
b t t ut ed
i SRR RIS PP RLTURIRY Pty . o
substituted heteroaryl heteroaryl - substl t ut ed .
the e"m'maéﬁpﬁaﬁ@?@r%eympaq functiam i mugh ém%tw 048 13 the aggregation
and (1) substituted heteroaryl al kynyl -, and wherein at

over all §hSt Listeg $06ks-i t utent on at | east one at |east one of
said (ii)(a) to (U(l) R3, R4, R5, R6, or R7 group is
selected fromthe group consisting of: -NHR20
(e.g.,-NHCH 2C H 3 and -NHCH 3 ) , -N(R 20 )2 (wherein
each R20 is independently selected), and -OR 20 (e.qg.,
-OCH 3 ) ; and/or (3) RSAis alkyl (e.g., C1to C6
al kyl, such as, for exanple, -CH 3 ) ; and/or (4) R 10
is a substituted aryl, and 8t |east one substitutent
Is selected from



the group consisting of: (a) -Oalkyl-O-R 20 , (b)
hydr oxyal kyl, (© -N(R 20)2 , (d) -alkyl-OR 20 , (e)

WO doalik3ghe OH, (f) - NH(hydroxyal kyl), and (g) PCT/US2008/007083
oxazol i di none. I n another enbodinent o f the conpounds
of formula 1 .0, Q1 is a substituted ring wherein a
t least one substitutent is halo. In another
enbodi rent o f the conpounds o f fornmula 1 .0, R2 is
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mbalaggg?a?é@;gﬁ %{1(3 ﬁ]b% ak%rgg@u\f) r%éi%s iﬁﬁ%ﬁ%}%jp The empirical permanent
5% é B razin bsti tuted oxadlazolx q? nyl -,
price i ng ISt lll}p 9 %S}rqo PWW b{ﬁgﬂyﬂ] ecog@ﬁ%?(pqqﬁvgd is avior'is the

g@r|n1d|nylpyra2|nyl , and benzoheteroaryl; o (i)

same fos|adl diregiintenyals: Hauigity appupsnand marketsrand ggn be l@éwsem@déqr both
cycl oal kyl, (b) substituted cycl oal kyl al kyl -, (c)

permapabtand t&mpbrlaat priceipapacds. kKyodnsequipntiy el theatatidgal price impact
het erocycl oal kyl al kyl -, (e) substituted

functionsyih A E® @ae vharac(drizesysthréepachnhetess: tlag glope)s, the (@he x that
substituted aryl, (h) substituted heteroaryl, (i)

represéblﬁ;sﬂwbtd#&@dsnﬁ@bﬁWﬂfUhYédﬁébei’t@§{aYﬂS' ahd th& é&%dv‘itytp%dameter alpha.
aryl am noheteroaryl -, (k) substituted arylal kynyl -,

The dmd(me SHORW theUied th%@i.eswé[rmmy hnce fRPad16h&idn. at

| east one substitutent on at | east ohe at [|east one of
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ﬁnother enbodi nent of the cgnp unds of fornula 1.0 at

impacy iugetion [soRJpinga byrspamentingghe é%%&eﬁ?t'%sé'btré@? aab?'@aﬁe groups
t he group conS|st|ng of : oxadi azol yl phenyl -,

and thgy taking awgragesiy each gyoumi Idergmpijicakperyanent prse impaetds linear
oxadi azol yl phenyl -, substituted pyridazinyl phenyl -

until sgroeointwykeh ib pecornds wphpgvenihig/ behawiords the same for all time
benzohet eroaryl. | n another enbodi nent of the

intervats) Mgaiditygrobps, anduharketdaad chrdetobseeverf forBotiRdernnent and
R6, and R7 is selected fromthe group consisting of:

tempofaty p$i'¢b$ﬁ1?)b§lfse @oﬁ}éééwitly%bu tHedretiddp pFité hpdct functions in ACE®
cycl oal kyl al kyl (c) substituted heterocycl oal kyl,

are chfActeieef by #r&d PQPén?ét%Fé‘ ¢hoal )é'@'tt‘f%l/alue()@t}mgt represents the order

substltuted aryl heteroaryl - stitut

e T S B B e
showsETE ot P8 G5 et P BB RS i 0. e

qd wherein at | east _one substitutent on at |east one
empiricg qeég@peghgnqﬁ ug%qc(g ftcnqttﬂ\&ﬁ mys (S@\?q)tpepgue tey thepgggregation
or qfoup is selected fromthe group consisting of:
overallllmz@ Cestgcks.- NHCH2CH3 and - NHCH 3) , - N(R20) 2
(wherein each R20 is independently selected), and -OR
20 (e.g., -OCH3) . In another enbodi nent of the
conpounds of fornmula 1.0, R5 is: (i) selected fromthe
group consisting of: oxadi azol yl phenyl -,
pyri dazi nyl phenyl -, pyrim di nyl pyrazi nyl -, substituted
oxadi azol yl phenyl -, substituted pyridazi nyl phenyl -
substituted pyrinidinyl pyra¥ nyl -, and
benzoheteroaryl; or (ii) selected fromthe group
consi sting of:(a) substituted cycl oal kyl, (b)
substituted cycl oal kyl al kyl -, (c) substituted
het er ocycl oal kyl, (d) substituted
heterocycloalkylalkyl , (e) substituted

o, o



(f) substituted heteroarylaryl-, (g) substituted aryl,
(h) substituted heteroaryl, (i) substituted

whewsnssny| het eroaryl -, G substituted PCT/US2008/007083
aryl am noheteroaryl -, (k) substituted arylal kynyl -
and (1) substituted heteroaryl al kynyl -, and wherein at

| east one substitutent on at | east one at | east one of
said (ii)(a) to (U(l) R3, R4, R5, R6, or R7 group is
[00123§e| ectrgg. ﬁ?‘ﬂlﬂsﬁr‘%ﬁe%@qﬁtré@a&s%ﬁérﬂ%f%e st tt(e?]p_grmanent price

and NHCH 2 (wherein each

impact fUH Bisterfdt ?90@;‘ ﬁggsr;g%n%% rflented 9?%'31)0 dlggﬂent

anot her errbo i ment o or mul .

hqundﬂ&%&éﬁ%z gﬁ[tgﬁg(%légéy I cﬂfdlef &%ggg gﬂﬁ ‘;ténjeﬁ %?m%f intraday pattern. The price
mpac@% 6@“}3?"9?%&1Ré@éfzrhgélinlgﬁrﬁﬁlgfqt?‘ah%lgu%\gé?glhﬁcé Xn g 8 a¥ the close.

yrim azi nyl and benzoheteroaryl. I n another

[0012 nboleI'r@n%{ Kisﬁfﬁée%%‘ﬁﬁﬁiﬁ%%v patterg,qhthe slopgs gk theypermanent price
sel ected fromthe group consisting of: (a) substituted

impacicdyipriéensder Eurenexd staakist Bueanexyis tbalqammmw marketf France,
substituted heterocycl oal kyl, (d) substituted

Belgiuhe tNatbenaridsaand/Pattlugal- Thés}oc&stasre isegtmeated into six different liquidity
aryl heteroaryl-, (f) substituted heteroarylaryl-, (g)

groupss S16¢kd intatidiquidity, grobps shbwtthé shawd inebaap pattern. The Olpric:e impact
substituted heteroaryl heteroaryl-, (j) substitute

is smaﬂﬁdk@ﬁn@ﬁmﬁéeé%hbﬂnoon( khd av bR dibséed aryl al kynyl -
d (1) subStituted heteroarylal kynyl -, andwher ei n at
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nave depgifeyBled iPdalip g he A} éé“dﬂ @%&é&?ﬁﬁ@’ﬁ ARy The price
impactRERRED @3‘%%"%@%‘593‘? d@nﬁe@ o mﬂsoﬁﬁtd@%s?wfgfapﬁumﬁ gérmationai

R5A is al kyl 1 to C6 al kyl, such as
markebs((gﬁ-rg%mtm%)tota?) F Ig—.‘h JSHists therestuntriss CLgfeqtiyecovered by different

npounds of forrmula 1.0, R10 is a substituted aryl,
ACE r@mﬂJlgs ACk&tanshAChiBstitutent is selected fromthe
group consisting of: (a) -S(OtR38 wherein R38 is
[00126]s opr dpWCE/Rbdhe-reaghikyde F RRic2Ompac) fdnedichyseablikityl and dider size is
-N(R 20)2, (e) -alkyl-OR 20, (f) -Oalkyl-OH, (9
defined Wy(dyaarteriat Mipratioratod TGS PexaBGpbis Datatasel Asaehhttve price
enbodi nent of the conpounds of fornmula 1.0, R10O is a

impacSfubgfions Atsetsitlve tBNHe dFdérgashtMed ﬁﬂhétdattals@éét Sifce the
sel ected fromthe group consisting of

databasg E'e&i’r&n@}@a@e aﬁg)ﬁ H?’;Eéﬁéﬁ@vé‘ﬂ gorﬁﬁh?heg%r ot aﬁzr F%?entmg not
only a%ﬁ% %gé%x%ﬁfzoq fsor Bﬂﬁf %rbx%ggﬁ%\r/?rg%?%bge %(W]o rﬁgte{igtics but |

R10 wherein
a broag e SRyrinoetifick st gnmidy Hoeverf%%tm&nt "&m&merﬁ styles,
include, but are limted to, cyclo
marke&%mqjmwadwmﬁt'mqn§ ﬁ”%@?‘é’?@é’?ﬂf F‘I&/’I‘Cfljl%ﬁﬁfé'i'e dataset
Rl is R1O wherein R10 is heterocycl oal kyl), exanples
allowsdhe simiquerepparbity to arayide gaos@ctnoncnawealmatesahet reflect more
limted to, norpholinyl, pyrrolidinyl, piperidinyl and
than ap‘h’[afketzaweyage"wmin@ﬂ)ehaviar.het eroaryl group (i.e., Rl
is RIO and R10 is heteroaryl), exanples of said
heteroaryl group include, but are not Iimted to,(a)
unsubstituted heteroaryl, (b) heteroaryl substituted
with 1 to 3 substituents independently selected from
the group consisting of: -C#OR 38 (e.g., R38 is alkyl
such as nethyl) -NHR 20 (e.g., -NHCH3) , -OR20 (e.g.,
-OCH3) , cycloal kyl (e.g., cyclopropyl) and halo
(e.g., d), (c) heteroaryl selected fromthe group
consi sting of: pyrrolyl, pyrazolyl,



I mdazolyl, furanyl, thienyl, thiazolyl, pyridyl,
pyridyl N-O and pyrimdinyl, (d) heteroaryl selected
wo c@Rai153ve9 gr oup consi sting of: pyrrolyl, pyrazptyus2008/007083
i mdazolyl, furanyl, thienyl, thiazolyl, pyridyl,
pyridyl N-O and pyrimdinyl, wherein said heteroaryl
is substituted with 1 to 3 substituents independently
selected fromthe group consisting of: -C(OR 38
[001 27@ e.g. F?Rﬁ%sbsse@kmd costebtimatesahay @ﬂe‘c:{\'WRa?%aH?etQ)artlcnpants in

e.g., -0OCH3), cycloal kyl (e.g

aggreg%g{ ng,gééﬁ?ia)sefiﬁﬁld@r@aﬁ Brdtrs Js%ﬂproﬁﬂgte( qﬁe%l‘ﬁbfﬁﬂf I each of

romthe group consi sti
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such as,
by instfghieg et WGintes Msillilana Py FitReRE pr Ins gl stie.
substituted with hal o (such as, for exanple,
[00128} ,,s¢ TP AGSAMAPPRte e ne§9 f<i>rdy40 kenebmarks éor lmtrpal @mleze
(such as, for exanple, pyridyl substituted with
(besiderstheyamouniref diseretion)i ﬁtﬂm@mih AGR/RB, MWCH2 lere the ahility ito
as, for exanple, pyrimdinyl substituted with -OCH 3)
provide chd'rﬁfemnti coshebtnatesar ghabkyéed gnaugersi that hawibesn Rilly
and R10 is heteroarylal kyl), exanples of said
executbeinermatiyt o the Brapkigt dondlitione wdratard¥ endther based &6 all @xecuted
(a) unsubstituted heteroarylal kyl - (b)

orders 'eroph Q%réltﬁid@’;ﬁersﬁé@ﬁfe' tHe R@E@ NBnb&&eﬁoﬁé‘@%dﬂM@t@ highly

i ndependently selected fromthe group consisting of
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furanyl al ... furanyl CH2-), thienylal kyl -
participant, expgrpﬁr{qu @gezngtlca{lh iugggq- >(epl;aq)\y{ayr) pqrg)rgnng compared to this

t hi azol yl CH2-), ridylal kyl- (e.g., pyridyl CH2-),
numbep yriglat suggest élt[@] in@a, IgStItUé@ﬂ\ $ gpmptijiveness) Fremad post-trade
pyri mdinylal kyl - (e.g., pyrimdinylCH2-), (d)

perspeative rtbe chbiekof| priceéh‘@actemloﬂelerambtd be gumedmbstmet pregailing
of : pyrrolylalkyl- (e.g., pyrrolyl CH-),
nature [y tia ofddr alF drydxanbsie Jordepy that eeguikeHmmediate and continuous trading
i m dazol yl al kyl - (e.g., indazolyl CH2-), furanylal kyl -
until cdrfiplétion SHo@ABEEEM areﬁrﬁg%ﬂ')’slt%' okt esfidate deﬁ%cﬁﬁbﬂn@"pnce
? thi azol yl al kyl - (e.qg., thiazolyl CH 2

mpactﬁﬁ&é?ﬁh%ﬂyﬂﬁﬂg s((fetS n&qlgéf rﬁ&%h%}%ql%ﬁyd{r%&ﬁg (W_@N@‘nl -

Discrefifal) @vjw?i e b pyr oo
frequelzltgy ge%tu gz:g'grn(\) ré]nzﬂb%ﬂ/ag BB ﬁ)? n%:rétﬁlhg%r%et Rﬂg &%15( ar lé orders are

0O (e.g., -OCH3) , and halo (e.qg.,

often ”QHHJ"QIQXGHHF’Q’ oar yI al kyl - selected fromthe gr oup
consisting of: thienylal kylsubstituted with a -C(OR

[0012910 grdhe q3§g@|ntqurl¢egvnmﬁpef§uenm fon WG&E® Non-Discretionary and
substituted with -C(O CH 3), thiazolylalkyl-

ACE® inetiomargcarwidiehvuﬂ-lﬁoﬂﬂdiﬁecdnt sabsétsrof éx@spine peer group
(thazol yl CH 2- substituted with-NHCH 3), pyridylal kyl -
substituted with halo (such as, for exanple,
pyridyl CH2- substituted with -d), pyridylalkyl -
substituted with -OR 20 (such as, for exanple,
pyri dyl CH2- substituted w td nmethyl), and
pyri m di nyl al ky- substituted with- OR20 (such as, for
exanpl e, pyrimdinyl CH 2- substituted with -OCH 3).
Wien RL is an aryl group (i.e., RL is RLIO and R10 is
aryl), exanples of said aryl group include, but are
not limted to, phenyl and napht hyI and preferably
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There is no R6 and no R7 groups in 2.1 5 when Ql fused

to the R3 and R4 positions is aryl, substituted aryl,
whedosnsmoy| or substituted heteroaryl. In one PCT/US2008/007083

enbodi nent of the compounds of fornula 1.0, z is 1.

Thus, in this enbodi nent the conmpounds of fornmula 1.0

have the forrmula 1.0A1 : In another enbodi nent of the

compounds of fornula 1.0, z is 1 and R36 is H Thus,

databds@ EBt ﬁweeN@E@) !Jl%%?ettd?@r@ﬁma@uﬁﬁé efird @ét%bé’e éf Srdey fhinus
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preferably both R35 substitutents are H). In another
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(e.g., one R35 is H and the other is nethyl, or both
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substitutents are H), and R36 is selected fromthe
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anot her enbodi nent o f the conpounds of fornmula 1.0, z

averadeSddily dsHah vBiRné a.stmuaﬂﬁftﬁﬁtamst&ﬁdsedr@& sfnié’géér'h@nts are

group consisting of: 1 methyl, ethyl, i-propyl and
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conS|st|n met hyl , ethyl, i-propyl propy

client e, ‘E?"S'd(% F@%Be |a§’”PI"'Hﬁ'&V lohe(sigrialipg |°§pﬁﬁt’ﬂ'§‘?'° trgd}ngggtthey are
R35 substituents are nmethyl, or Preferabl bot h R35

lower thaps cutoff dor hesmecific, semuermsléhe sutoff is deteratipgdby two thresholds:
enbodi nrent o f the conpounds o f fornula 1.0, each R35
is H .a)Thubased onra semmmtofémateqealsdh@auemweﬂf spread for all
formula 1.0 have the fornula 1 .0B1 : In another

ordersamntitigliet by acdertairefantonfou tiidsgioén segmeht(elg dhedactor 35 for order
is Hand R36 is H. Thus, in this enbodi nent the

sizes &00AQUBYs oPADAQr mul a 1. 0 have the fornula 1.0B: In
anot her enbodi nent o f the corrpounds of fornmula 1.0,

zis FU efe b%%% oh tRBGvBRAML RafiZaP chbit %f all ma get n%artlmtpﬁnts

pprree feerraa bllyy HH. . Thus, 1n t enbo

[0013 O”DOW% ém{r?b'llng (:[JCﬁPs oy Snérﬁ? B éﬁ‘b&ﬁh &ithcaft\ﬂg

not her e e comnpoun orrru

threshaﬁspcfei%ﬁfﬁ%g D) RBB%%%F@?SE@‘E” Rt agment s

of formula 1.0 have the fornula 1.0C Another
classifigdaziPRReMUNIstic and is fligsed putfor ACH® Narnclisceetiopapbunds
of formula 1.0 having the fornmula 1. 1A : Anot her
[0013Hnhodiften20 @ndtGs 211 mieithe @verageiiealized dosts cuorasdahatiare
of formula 1.0 having the fornmula 1. 1 : wherein al
associgtgsbwith AIH® Dis@etiosarg efndnRCERoNof-Rlisaretoriarg alghypwite the
enbodi nent of this invention is directed to conpounds
of formulas 1.0 and 1. 1A wherein Y 1, Y2 , and Y3 are
-CH=. Thus, one enbodinent of this invention is
directed to conpounds of formula 1.2A: Anot her
enbodi ment of this inventio®is directed to conpounds
of formulas 1.0 and 1. 1 wherein Y1, Y2, and Y3 are
-CH=. Thus, one enbodinent of this invention is
directed to conpounds of forrmula 1.2: wherein al
substitutents are as defined for fornula 1.0. Another
enbodlnent of thls |nvent|on |s directed to conpounds

Y c o A ~ o I o A ~ N A a1



Exanpl es of Q include, but are not limted to: noiety

2.22 wherein each R3, R4, and R7 is independently
w@eisasmwd from t he group consi sting of: H and BCRYE2008/007083

(e.g., Cl to C6 alkyl, such as, for exanple nethyl).

Exanpl es of Q also include, but are not limted to:

noi ety 2.22 wherein each R3, R4, and R7 is H Thus, in

one exanple of Q Qis noiety 2.1 wherein each R3, R4,

averag@aeafifsli Edsticin i RPPORNAKIsYc SRS FSELIEICIMAO T SdBks,
consisting of: Hand alkyl (e.g., Cl to C6 al kyl, such

f Jet | -5 i
respoctily! bR (R Llont1AaIBREREIALS 56 Vo Bicfent
' I I r r.ou ISt : .
they hafiFETIAGEoste, SREBEE oAb A (BSR o fiBLeRAsEvE orddr size.
erei n _each R4 BR, and.R7 is H .ln another
The oo EhiffersSPeRtemtG A BT Bistinichark i AhiVirl® dopt cupre
.and R7 is independently selected fromthe group . .
assoc'é%?ﬁ’stps%q;é@ %*ﬁ.crpqqoaaw, geigypegtedy .%xc'eﬁ!"\gothe@gpaomtst'g GEgers
as, for exanple nmethyl). In another exanmple of Q Qis
pushesrhecegst ZupvemerAs disetssedabovry therdiffesenrrerin the curves is bigger the
i ndependently selected fromthe group consisting of: H
larger thedondet hige.is.| it ialikelipéhatdretarger ah ofer(s.ithemooretgare iRapplied
wherein each R3, R4, R6, and R7 is H In another
and thexaorgl dis@btiéd isQiven twtrettyader3 wherein each R3, R4, RG,
and R7 is independently selected fromthe group

[0013290Nsi ThienthdeHying eaduabk dbtd i8-tBe ITEPRPREGRAUFY lcgaat%aéib during
) I S

as, for exanple nethyl). In another exanple of

the pefiBd fioth %&%9@2?28?)}&@ r 2086. R6, and R7 is

I ndependent romthe group consisting of: H

outadfy, TIGYL o AED ARyl Frb R Ao
roe BP0 Sl Bt o 5 AR B Sy Mg

onsisting of: Hand alkyl (e.g., Cl to C6 alkyl, such
ACE@;@,S”@BP“%&J%Y@ IQHS; Pr{PS Sizeh: 'Qngﬁh &7, heeast estifates ae;kased on
noi ety 2.4 wherein each R3, R4, R6, and R7 is ]
a VWAR gy ﬁéﬁ@@ntstgatgw withedone-gday trading rrjzofe Asi axpestpde franspction
and nethyl. In another exanple of Q Qis noiety 2.4
costs faherdsrs thatcteeR3p bRicorRaetesharefigher tHan ithosenthiah ezflect a market
exanple of Q Qis noiety 2.5 wherein each R3, R4, R6,
averagenambBiini of dppdeteisdierntdding ¢h E¢GeR3 fthervokhestimaws are based on a
consisting of: Hand alkyl (e.g., Cl to C6 al kyl, such

VWAPEBy Phfticigatmis ategy With) 10% bariapaidn @@y 8 redulQordersTan
nol ety 2.5 wherein each R3, R4, R6, and R7 is

span dglg\ga%e%pféamasﬂe%%qﬁd nghtef&sg b%ﬁﬂa%%ﬂi%% fgf gerv small

I'n"anot her exanple o 'S nol

orders 8608 G308y . i BTl R 222360 rgrouton
o on 3 i A SRR 8 BRIy cosn o

22 for %29%'{ %ﬁg?ség%ggr@%ﬁtog%[g] Q%Poﬁze?rty%gr?alggp}glgpp@% ?pg fIogci%: wgrlissthe
I ndependent |y sel ected fromthe group consisting of: H
other viayyarasndy Whergas tha ere-day hepzen if FIG. 22 alowsfasthe prder to be
wherein each R3, R4, R6, and R7 is independently
spreadsevesdhe enfirenday,tbe dO8u padtisipstisniraty infFIGH2aMorcak klyé execution in
(e.g., Cl to C6 alkyl, such as, for exanple nethyl).
In another exanple of Q Qis noiety 2.7 wherein each
R3, R4, R6, and R7 is independently selected fromthe
group consisting of: H and nethyl. In another exanple
of Q Qis moiety 2.7 wheredh each R3, R4, R6, and R7
is H In another exanple of Q Qis noiety 2.8 wherein
each R3, R4, R6, and R7 is independently selected from
the group consisting of: Hand alkyl (e.g., Cl to C6
al kyl, such as, for exanple nethyl). In another
exanple of Q Qis noiety 2.8 wherein each R3, R4, RG,

o o



al kyl, such as, for exanple nethyl). In another
exanple of Q Qis noiety 2.12 or 2.13 wherein each
w3 osRE3o0and R7 is i ndependently sel ected fronP€TEes2008/007083
group consisting of: Hand nethyl. In another exanple
of Q Qis nmoiety 2.12 or 2.13 wherein each R3, R4,
and R7 is H In another exanple of Q Qis noiety 2.14
or 2.1 5 wherein each R3, R4, R6, and R7 is

the ealyp aPdivile HtbivakebEbbachd: rﬁg)ﬁ”aihﬁhlgleﬁid% t@ﬁ‘@hé’tdo@,geﬁﬂmaiés for
and al kyl (e.g., Cl to Co6 al such as, for exanple

two reﬁ&ir@ | 9lrst| theaPRIiRG is mltr%téﬁ aneQa'r@ b % 3?1(3% ;?értlmpatlon

wher ei n each R3 R6, and isin nden

R4,
rate m?ﬁlb% gﬁ% Hgg’n)% }m &% 8%/ ﬁbﬁiérf‘&?%g_ gkfa]g&ngf?gy's(mnd,
sprea*@e%%'eﬂe fifgs B%ar'wmwar@%jgléaﬁﬁﬁ*za' Sfittifé ag

- H In rexa |sm)|et 2.17
Pa”'“&%&'bﬁ'tfﬁt@% HCRES r]g@ e'a?ﬂﬁ P%tS%?algﬁaHa%mqrv There is
sel ected fromthe consisting of:_H and al kyl
one mpge gbserygtiqnindg Gy| h? Rerds explam ronexFamp‘r\ENhéw,\Qw Non-
In another exanple of Q Qis nmoiety 2.17 wherein each
DiscrefignarmpaosRestiraatesRireihigherdigstinitgrin loyderedize fos def veynstriadiest order
group consisting of: H and nethyl. In another exanple
sizes. Dhe@xpl@nationpagdin, i8.dLié totthe éact, that forRenalRardeRs thand%R7
is H In another exanple of Q Qis noiety 2.18

participétireiate @4EinpR3 fulRéxeddbion h thddrdes in ﬂﬁe&ﬁﬁdmﬁhwg thereby
sel ected fromthe group consisting of: H and al yI

incurrih§ tie spr@ladtc‘és@th%'t Eb@ h| pEShinafe efaﬂg n§orAMY. BYRichsing the order

anot her exanpl e of |s noi ety 18 wherel n each
incren?ﬁ(t)ﬂ @40 o%fg?sstlfrﬁ#egggfu%w g@jﬂﬁﬂf%ﬂ{:é Yt? gﬁg t&ﬁgrtg gg@écf'@osts are

decliniﬁé %’th%ﬁ)@#‘? ﬁg é/%cigﬁgc? 8”‘8215"(‘3%'25% it oCtE %’yeqléw§R?ngmg any prlce
'mpacts%q%% > 5158 A aras stderSre: Ut Renk SUbGRscpnd to effect of

(e.g,, Cl to C6 alkyl, such as, for example nethyl).
larger PHC%HBP%@rf%';@wﬁﬂ Qe'dé'fs tekegover akA 6ejain orderize @ﬁ:wltw:uﬁl the
R3, R4, R6, and R7 is independently selected fromthe
usual @ctﬁming)mtémmqi@nof:or ACE® Dissrefjonary . rthisrpatiesn isretimiiserved
of Q Qis nmoiety 2.19 wherein each R3, R4, R6, and R7
since oppdrtunisticaraxtane magxasplirait@rd€ds dQd timetheit frading@uch that the
wherein each R3, R4, R6, and R7 is independently

spreads €bsts dethdt ihave tEhEinpaeton CIesIE t6éts RBdahe IdWarsbstd kithe
(e.g., Cl to C6 al kyl, such as, for exanple nethyl).

opporthﬂusﬂ& daders &gﬁ\l@iﬂh 15 thk dBeclirbi (R rﬁiﬂoﬁ?&ﬁ:ﬁm%t%dbr&%h

nd R7 i s independently selected fromthe
ot o2 g A A0 R e P Bl o
at the Rﬁevragﬁng aesggﬁ cﬁ@nc Xﬁ eerO f Ol%g/e? rgay ﬁﬁ%’b @ﬁﬁngx? I%})etter execution

cted from. r oy conS|st| H and a
Pﬂcea@g ferstore g2 m%;?re ﬁ@[&\f?r%%nt Prise &zawre@er%mﬁﬁa gppear
I n anot her exanpl e of is noiety 2.21 wherein each
simplyrpecapge the magket fF@VdesfaVﬁﬁgﬂ)é L me Haedttoely to rentethe order to
group consisting of: H and nethyl. In another exanple
the exeliarg@e, esutinminea {ucky Bavinge Bet thesaare 83p dider R6re soprhisticated
is H In another exanple of Q Qis noiety 2.22
wherein each R3, R4, and R7 is independently sel ected
fromthe group consisting of: Hand alkyl (e.g., Cl to
C6 al kyl, such as, for exanple nmethyl). In another
exanple of Q Qis moiety 2492 wherein each R3, R4,
and R7 is independently selected fromthe group
consisting of: Hand nethyl. In another exanple of Q
Qis noiety 2.22 wherein each R3, R4, and R7 is H
Anot her exanple of the Q substituent 2.3 is:(2.3A)
(i.e., each R 2 4 |s Hand WIS 1) . Another exanple

Y ' P L T "~ NS\



(2.4A) (i.e., each RR4 is Hand wis 1) . Another
exanpl e of the Q substituent 2.4 is:(i.e., each R 24
WO 20081153909 w i s 1) . Anot her exanple of the Q PCT/US2008/007083
substituent 2.4 is: (2.4C) (i.e., each 24 is Hand w
'S 1) . An example of the Q substituent 2.5 is: (2.5A)

(i.e., each R 24 is H and Wis 1) . Anot her exanpl e
of the Q substituent 2.5 is: e., each R24 is H and
markef’\‘n‘i(ﬁoé’(}uctu@t‘ﬁbhﬁés WF@"BHC% i préﬁ?n&tsé&%?é tAf?Bicéleﬁhb%rwew
., each WANS exanpl e

(i
can beSfBEﬁ{i rﬁ uenP % l@oFﬁ(Z@?E?’A%ﬁ?is&@% g}ﬁ(ﬁé Igéﬂ)%u@e?_'mosély on price

. S f sub ent S 7
improvefneth in deRRFIBR M KEls, Rifkred 303 FidIkENL T1o4rand Rehtl 1090
substi tuent 4 e., each R24 js H an
orpan bgriscsse Qfaﬁﬁ? EgloveEngn o eR markets ke i e
, each R 24 is Hand wis 1) . Another exanple of
through ﬁ@ctgrslunéprwémr storgpgdserders gpr pietaéls aboat hiddengimisorders and
and wis 1) . Another exanple of the Q substituent 2.8
how toi predick tr&0)olumesexecutachagaingt higden hmit axders foy differenttrarket
exanpl e of the Q substituent 2.3 is: (2.3A1 ) Another
conditiongngdece gf, BdreyidyamnhsBorkoest add Sincair (Z00831 ) Anot her
exanpl e of the Q substituent 2.3 is: (2.3Cl ) Another

00135]XanpThe CEREP i S hgiov BRIt mddél Afows udérs tb tifyeth
[ 5gxar‘rpl eeof the Q subgrtbltuent 2.4 is: (g 4B1 qﬁl/?nﬁodtriﬁeﬁe price

lmprO\Fem’émlo‘F sﬁ'fallté‘fe SN ditferht 3xéhdn'§es(a%d4\gués mgﬁ‘&lde size,
nple of the Q substituent 2.5 15s: (2.5A1 Anot h

and Ilqgmlll’geg{; (Hﬁs %a§é’t§§?:l'§é§ﬂ§)péetgn) éxecf.% g@%t% foiﬂ.gghghd the ITG

PEER BRI hirabaie B BB HE orobrs) f‘iﬁgpécixs@ﬁﬁem%mss provide

of the substituent,K 2.7 i 2. 7C Anot her _exa
the neGessane pEIE o apinangrked prigds & %?&yfﬁepr'%%ﬁ%pgemem at
of the Q substituent 2.8 is: (2. 881 Anot her exanp
any pagticulaemomant of irede exeoutipn. Not §9rmc»1ngly Ah@ﬂﬁwlt%ﬁawateethat price
of the Q substitutent is the piperazine
improveimgntoabdia veryatiffeenhfosquote- angoordabdtivenisiock markets.
i ndependently selected fromthe group consisting of R3
[00138)r oupCalguiatordefiraidtaie ridedmprevementfor diffesénttexichahges, trade
are not H 1In one enbodi nent said substituents are
sides, Frale®iAS, Bh@Groliss 6F IRdiBosHH 5¢ nid@etheddatioss oups
(e.g., Clto Calkyl e.g., methyl). In another
enbodi nent t :eé%one subst i tuent on said piperazine
ring. ko gnot odi nment there is one substituent
on sai p| pqﬁazm rijng and said substituent is
met hyl . Anot é’f‘fpl e ofd he Q substituent is the

;JI perazine ring
[00137] where p is the trade price, pbid and pask are the prevailing bid and ask

quotes, respectively, pQ = pask and & = 1 for buys, pQ = pbid and 8 = -1 for sells. Such
a parameter has a very clear interpretation. For relatively small trades the value of R
usually lies between 0 and 0.5. If a buy (sell) trade was executed at the ask (bid) price,

R is equal to 0; i.e. there was no price improvement.
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Anot her exanple of the Q substitutent is the
pi peridine ring: substituted with one or two
waestisooent s i ndependently sel ected from t he BCDUR2008/007083

consi sting of R3 groups, provided that said one or two

substitutents are not H In one enbodi nent said

substituents are selected fromthe group consisting of

al kyl groups (e.g., ClL to C6 alkyl, e.g., nmethyl). In
[00138]n0t hegnGephadniBhztratdicthat te &r@age RApificd Fe1afile pALE

pi peridine ring. In another enbodi nent there is one

improverisHt FOEBEKLRadéd BnRhERYSE BBpEAEY ﬁ%%d%a%i]& d trade side. The
thyl. In of the E?

substituent 1s ne one exarrpf)e

raon BNt kS OE 200l e

._.one exanple of th supstituent 2 16 is 2. 16A. (2. 16A)
price iproyETR qectis,for Ty sTaigeta et deerafintsas Malepid
. anot her exanple, the Q substituent 2.16 is 2. 16A1 :
INCreages. 16A1 ) Anot her exanple of the Q substitutent 2.16
is 2.16B: (2.16B) (i.e., Ql is phenyl, and each R3, R4
[0013%Und RFIGs2#yepatothecavesageprwingal refatice siies improzament for
2.16 is 2.16C (i.e., QL is substituted phenyl, and
stocksdeartedR®) tHRANYBE depeansing on fradelsize andiirpbe side. Retatie price
substituent 2.16 is 2.16D (i.e., QL is substituted
improvenssntlis definedmcbqiRtionR4) an thiRdotemEnt. ARG Betwee @gHd1, with O
of the Q substituent 2.16 is 2. 16EWen the Q

indicatfi¢Paé bFibé fproveiitnt 3Ag 1t Mﬁicﬂin{; lafGSecafisn athe bther &ide of the
i ndependently selected. Generally, the QL cycl oal kyl

: . g ' _ . 5 ,
spread, THE%/BPH ¢ Dascd o SR8 prbhans Bhoctiohitard IHURnGE 2p06 Fhe
. ' t ' e L1 ngs
highest kiU Rlts e iR it el e BB FpE riotgfish' Sior tess
eper al or or,generally 1) ring heteroatons
tnan 10888, The Jardln Bie,Pisied S Eie e pbtavk Tyt g Mppovement
gener al he heteroaryl QL rings and the substituted
can be@lsansed-Pn @Yeradey sel gﬁﬁ?? g6t BIOfQ price irAgravapssk thabuy trades.
comprise 1 to 3 (generally 1 or 2, or generally 1)
[00140Q]i ng dBeZDsrBIRAreRPYRNEEE EnpRiicalTelajivewpice dmpravengpt for stocks
of: O Nand S. Exanples of the QL rings include, but
tradedayrethedyY SErthatbieloog tpdifferéntiliquiditygroeps Ziiheyplpt slyovesitHat there is
pyrrolidinyl, norpholinyl, thionorpholinyl, pyridyl,
almosy lihneardielation betweoh ylverager retalivel prickUnmphyvteméniti shaMiquidity.
t hi azolyl, im dazolyl, cyclopentyl, cyclohexyl and
Relatiey/ SfichRmirslemeleizithe higHest it tRB nidd1Giguill KOckEhd R lowest for
but are not limted to: substituted piperidinyl,
. p 3 - A
e SR W4 <PLBRERE) Al oA B WAL RURTY bpsle s can e
T it , i i ) i t ridy
s RS GE S RRTPOE e AT Mo Bippd e ades, on
substi.tuted pyrazolyl, s tituted furanyl,
averadgh, Sbl4in i Aearproverngitifion bl o o1 31
ubstituted i m dazolyl, substituted cyclopentyl,
[001 4§u bst iAsdiseusspd) g M brevigus seations+ &h\@@%e@y&@ﬁéwdﬂs can be
wherein said substituted QL rings are substituted with
thought of @s3 sadesoffthetweer theorigic obdelayethexeeutirnGandothetdost of
Cenerally, the @ cycloal kyl rings and the @
immediatys(seedsn) Hasbrowk and Schwastzd 08®8)).9dubh research hgs focused on
carbons. In general, the heterocycioal kyl @ rings and
the substituted heterocycloal ky QL rings conprise 5 to
7 ring carbons and conprise 1 to 3 (generally 1 or 2,
or generally 1) ring heteroatons selected fromthe
group consisting of: O N a#d S. Exanples of the @
rings include, but are not limted to: piperidinyl,
pi perazinyl, pyranyl, pyrrolidinyl, cyclopentyl,
cycl ohexyl and cycl oheptyl. Exanples of the @ rings
al so include, but are not limted to: substituted
pi peridinyl, substituted piperazinyl, substituted

e . . " ..



-(C1l to C)al kyl). Thus, another exanple of the Q
substituent 2.17 is: (2.1 7G Another exanple of the Q
waestisooent 2.1 7 is: Another exanple of the BLT/US2008/007083

substituent 2.1 7 is:Another exanple of the Q
substituent 2.17 is: An exanple of the Q substituent
2.2 is: Another exanple of the Q substituent 2.2 is:
Anot her exanpl e of the Q substituent 2.2 is: Another

the optﬁr?ﬁé{‘%e%u%n@f‘%r@r?z Wbl 496s dsstinhStiorAN %h@[:s W&ﬁnarket

substituent 2.2 is: Anot her exanpl e o

impact?ﬂgé%l%:hﬁgﬁtbe%ng | Sld&ﬁgﬁkgﬁﬁae(ggﬁ %Iq%{:(é&%tlcm or empirical
methodgiEbeyaiEhe St 'r’iafk‘é“}%ﬁ%?&f“%%? B t%fﬂﬁogmeamma"em
(e.g., %\;)élé} hl,b\%)éﬁ\élg%tsle fné(ﬁlgnle((%gg)o%E%rfo;erfigtrza ﬁz%é)/&%) A gommon

and 1.3A) include, but are pot limted to: ,TITLE OF

featurerpiethess/ERPTAAGhSY ST 29RLMIRHONARE! theamReraitiRiImtsERgsction costs
COST ESTI MATI ON REFERENCE TO RELATED APPLI CATI ON

can be[repisented entinely by trgsvalatilityof theisiasyity’s retermible iowlication of
clainms priority to U. S. Provisional Patent Application

this asSemption Mothab tHe3@4s A0 4nterplaylbeiwekimnteading 2@6vity amdl aldeBurity’s
Provi si onal Patent Application Serial No. 60/929, 929

return {blaglity oThid wbyuitds tha@he migkeeten the Sedi@ity Ridardqu#iim during
application is incorporated herein by reference. This

trading®BAtii§ ahk QBcliftyd re@ithi vdiRiitPrenhdln® 8bhstaht @Rfle %é‘iéﬁrn itself is

priority to pendlng U S. Patent Application Seri al

affecteqior;x]lﬁ\@ rﬁ;&eﬁ Iirh@&'ctqpue‘]mﬁe :l'r%dlrﬁﬂ Yhe és'%ﬁnﬁigfohgo? n‘f&rHe%teﬁce of

orporated her

BA! ND NVENTI Field of the Invention

the m%%‘és' P SR S '1%9%%@ Ui e Ay Ehen (2003)

uter roduct n executions .

makesyRiBe EPORaI AhAPLET biersiua bLtheraieinaion Ptapendmding activity
net hods and conmput er program products for creating and

and obsgpreshyaiatiily MedrEres PelnAL@sYien siratagiefkios capgs Where
provi de pre-trade estinates of the price inpact costs

volatilityfineregisee fineartiewith dradingirate. AURBdrkes aslifferest approach omather
nore tradabl e assets, such as securities, as well as

than nmuoeling asgeicarityl sexdtminguostility conditiongal tdmetrading, ASER®mbdsls the
Background of the Related Art [0003] I nvestnent

uncertdigty iprtrEzzetioe tbewetdirdeay Astdiscussed &1 What folbwat egy of
the portfolio manager and the execution costs incurred

[00142’]hl | e TypRk Egeé;bbﬂﬂ)hbhﬁar%ﬁeﬁ%ﬂ ¥88stRict BsortfBNG 8h 'T'F?é‘basns of net

at egy. ution costs can be large, especially

returné"g fog?rBQPQ %IBQQFrQ%a tF%.LEoNgsR. &0h Ehﬂéd&leﬂ?oﬁ%g‘ﬁbt only

manc signitican agl ng EXECUt: on cCos
oosoFTaERB oG 5o BB R Sliteqpin . onen. o
o e AT 7 ' BB

S|gn|f|cant portion of total execution costs. See, fo
magnitdg ippe theprerfited Cosisero agapdvaaasvarrt theopgertajpty in transaction
vari ous definitions of costs along with discussions
costs rggditing dtops the s¢@OdY$ ratuen votptility ainder biduidity presisereyis crucial to an
measuri ng execution costs has grown in recent years
accuratiel &rahsadtiomgruest neatidl.i Wihiedidrialyizing exdpysistrading perfoemandes this
algorithmc trading, direct market access, and
structural and regul atory changes such as
decimalization (inplenmented in 2001) and Reg NMS
(i nmpl emented in 2007). Moreover, the recent demand of
sone | egislators and fund s#éare hol der advocates for
better disclosure of conm ssions and ot her execution
costs increases their inportance even further (see,
for exanple, Teitelbaum (2003)). This makes the
managenent of execution costs an inportant issue for
|nst|tut|onal |nvestors mhose trades are Iarge

I . o o o F AT "




utilize nodeling that nore accurately reflects one's
own trading strategy. [0009] According to aspects of

w0 b@sitmssent i on, systens, nmethods and conput er PCDYRZNS/007083
products are provided for building and conpl enenti ng
the di scretionary and non-discretionary nodels. [0010]
The present invention wll becone nore fully
understood fromthe forthcom ng detail ed description

same @hcdHAhtG dbRUt GERSSITIANICSt SR atds 18 QUBHS Idestmihé the §ality of
acconpanyi ng drawi ngs. Both the detail ed description

execulgcﬂ'??' yA ﬂgdiﬂb%sﬂgﬁaﬁefg‘ér%yfﬁs@y‘cl?é@tﬁzg of t'rédﬂﬁ% B85t iwci)trr]l!n one

and are not Imtative present 1 nvent

stand ﬁz:gigsgia §%$|tt$e-r E&c?é_d Trggm%%%\%sr%ésqgé tﬁg allizévs‘ér té él&\ﬁ@oq?ijestion

Iagram of" a SysS ecasting trans

cost.s, for a osed trade executign according . tp a .. ..
on a segy sirgtyrs yBlaRG-malsy, Talfier dhaa bk Acuelexpattad dipriytion of
enbodi ment, of the inpvention;[0012] FIG 2 is a flow
transaglioyeasts 4l BR reRieRping Jue iathe Aassribed depapdenrebriween return
_optimzing the transaction costs of a trade execution
volatilizand tgdidgt under a specific trading strategy
according to the invention; [0013] FIG 3 is a graph
[00143] | ustA sedangl eonwertis thabeoist pedEdus Workier) opliGal Madesexecution
graph illustrating intraday volune for a security and
has assamed coristat] dornyal glisttibutidrid0dfdeculity reburins dariggagiding. We have
illustrating intraday bid-ask spread for Atlanta Tel e-

shownRbYE 1drgbteosASELtoA of i dctudl isstebatidns ' @xpiR fal 14 8hdkEwness not
6 is a graph illustrating different tradi ng strategies

s 5 411080 B ROPH DOARS B FESE 39,010 80 e B oion

ransay§ 8985 Rah 5 ALAMAY REOBLAGY B of s MNNG GER0:-R00s

ares or a securl

o dllustrating different distributions of sactio

distri{uie) eyt alen iSEuf Eivas ko GGy MRS afd Ngwey
an efficient frontier of transaction_costs. [0020 i

(1988} thecseinest GREHOR Pf QNASRPRGSER By AMERaosHON (4998). The family
tradi ng strategies for buying 300,000 shares of a

of asymetric ggnelabiged |-distributipnsiis veryftexipleianduseludes fiye parameters:
different neutral optimal trading strategies for

two pagamietare mt angLig defide thes gerarabshapes etiinei distribp0a2 (1 G-HGi.illustrates
12 is a table illustrating the expected treadi ng

some exarhplessif yederalizdd tHdigtiibutiorls witladiffegerstasiotcesasfe and q), one
tradi ng horizons for different values of risk

parametet’ & | fineb A& 8byrhhfetrylot the dist@b@idh Ahd thel firl kW08 parameters are
enpirical and theoretical pernmanent price inpact

Iocatio‘:r;% é&ﬂ? péﬂag'gét]ﬁrf {Hat dégﬁr}rﬁn@trﬂf rﬂ@gnidr{d%faﬁ%g c%tg the distribution.

nmpirica eoretic per manent price

Tho oL 5H1 81 ASELL L i bao L AR ESFpkutons
s 5358 0 S575h kol B At 450 e

functions. [0027] FIG 17 is a graph illustrating

distribiutionsa@ey and ¢ e 2 Apaberec fngemates tie dégeesif flde@on &f the Student t-
graph illustrating intraday price inpact conparisons.

distribli 9] FIG 19 is a table reporting countries covered
by ACE nodels. [0030] FIG 20 is a graph illustrating
average enpirical costs. [0031] FIG 2 1 is a graph
illustrating average enpirical costs. [0032] FIG 22

' From ITG’s Recg GRRPHDitdbhddSt rat i ng esti mated transacti on costs.
[0033] FIG 23 is a graph illustrating estimted
transaction costs. [0034] FIG 24 is a graph
illustrating relative price4§ nprovenent. [0035] FIG
25 is a graph illustrating relative price inprovenent.
[0036] FIG 26 is.a graph illustrating generalized
t-distributions. [0037] FIG 27 is a graph
illustrating different calibrated distributions.
[0038] FIG 28 is a graph illustrating a conparison of

oy o, o s s oy F A/




returns. The present invention is directed to features

and aspects of ITGs ACE(r) (Agency Cost Estimator),
wohnioshsies a product that applies a PCT/US2008/007083

mat hemat i cal / econonetric nodel that provides a

pre-trade estimate of the price inpact costs of a

gi ven order. ACE(r) can neasure execution costs using

the inplenmentation shortfall approach introduced by

[00144]er ol ¢IG198fustrabdsHifferirt RRRerMREd tdMrib@RIrS @venh e choice of

appropriately signed difference between the average

the page;iﬁté%gé Prandr . 9€isadl|-khGwR S e & d%tbfniﬁh%t ggngﬁl@%s t-

order execution. This neasure In

.. hi d- : ¢ L i mpact . s, of
distivgdh 87 SeRRE T2, A3, L Eorieeehs, oo e LD 2 VSRl gmar
~_Explicit cost conponents, such as conm ssions, can
distribelign.| y be added to the ACE(r) estimate to obtain tota
costs of trading. Conponents and features of ACE(r),
[00145]nc| udihegACE® toanssictiah casEdisiribublides areigenenatizedhasymmetric t-
certain aspects of the present invention are based,
distribatiensiwitie fixed: cdrdetindepPatientt codffidierntatp, gqnafe & whildlthe location and
10/ 166, 719 filed on June 12, 2002, the entire contents

scale pdrayuten refisé the reagéutea%rst b raenhRd tREESEWItYY return
reference above. [0046] The present invention can be

standa#(a; ?%gia@ioﬁ QleH T iradinY I izgﬁ RRjuRES by tREErdAR I defative to the

I'n many ways, including: to provide accurate

securREARSE THIRKAR Pl nIRBSEIPALRUBAIEO8D H3PEPRRIM epignce
that prgﬁig'gcﬁi tﬁ%{\at@ﬁf ('66‘?\}“ g?%al é: i ge;pas%fgﬁ{)é%%t%%oﬁéy hgged on the security's
di i but i til fid i nt I t
return G5 v e AL SEREIC SIAEHAE REVIPEOTE, AGaAdsiment of the standard
. execution performance of traders and brokers for a
deviatipgranst \reghapg arshaprmemsise cpeffisierds aea dejives from ITG PEER
particul ar, Vol unme Wi ghted Average Price
GROUR/\YaR) sinnitaglyeapydesaribadtimArelfarmeYaltmebdl. 2084dge dai | y
vol une, uniformstrategy, ACE(r) Optinal Strategy) or
[00146iny arfiGt PApyeserds trepfitcofithe @nyiricd] eligtribiitivresfathy Zzesduves of all
the costs of trading depend on the trading strategy,

actual tcosfs wigh tHe)RCE® z-a8bradistribatied YdétBrrmiedtbythetthR@ pirameters p,
hori zon, aggressiveness, and other parameters, and to

q and & §CPNTRGS ABNRUrboBe wee' Rflie gt fid ﬁrﬁ@ﬁtﬁé?@ali?ﬁéé@d‘ tHeoretical

executi on costs agal nst the uncertainty in

distrib{lt‘rr':ci"r{asj(jI ﬁ*ﬁ%@ﬁ ?ﬁ%&%{:ﬁaﬁig%% Eggﬁ@@@ﬁ;ogﬂ%%%?rﬁfsfélgéthgg g&f‘rﬁlutions.
Statistia (AR spS oD NG FEHTERIOVROR PP Rl oatan A a Ay o

delﬁ%aft recogni zes that a trader or automated
[oo1 4£J1;st el BT copnaces e aeurgontedpistkipution of tegeseprgsof actual
into several smaller trades to mnimze price inpact
peer gey4n databpse goslsavithioss diffarentceglibratad gistebufonsCtier normal
that nmerit special attention: 1. ACE(r) recognizes
distributicrt, the adgmmaetnc tidistnibution thessymmetricsgéreralissdl tadistribddon and
noves the price adversely in the market when it is
the asgwemmttie gendralized t-adstingionoBotethrnbrigl laha hélabymnidtiic &
I npact has both a pernmanent and a tenporary conponent.
distribdiish 86 nBRAERE HANAEANStribatidMIeN TRhé B8yMRARRSE gbheralize t-
captures the persistent price change as a result of
the information the occurrence of a trade conveys to
the market. The tenporary price inpact is transitory
in nature: it is the additional price concession
necessary to get the liquid#y provider to take the
ot her side of the order. The permanent price inpact
inplies that the first trade of a nulti-trade order
will affect the prices of all subsequent sub-bl ocks
sent to the market. Mbddeling this dynamic link is a
key el enent of conputing the price inpact for a
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stochastic control problemis the optinmal strategy
that mnimzes the weighted sumof price inpact and
woppensimd ty costs. ACE(r) provides the expectPdI/TSENS007083
and standard deviation of the costs for the resulting
optimal strategy. This strategy is recomrended for
traders who want to wei gh the opportunity costs
associated with trading over a long interval of tine
distribGtiRIRsESStaRs M e JRed\siopBHIERD It'is Heav]-PAR3] I?-BT@kurtic and
ACE(r) nodel 1s not a purely econonetric node
y t t cost data. Rather, it
asw“nﬁghg?ggﬁﬁg9%?§$qﬂ%@&f&?ﬁgfgdé%%nparaneters esti mat ed
cononetrical ly., | ticular. ACE(r) relies.on .
too14gjF 0 LR FE Shirifory Ine A RE! ¢t Wi Esiary s BradiEghy y thrge fixed
inpach, and prjce | rovenent,igs wel | gs a.rjsk
paramgisis, the gxPea&d: rajisaction Gretsndchr sHarare dayiptionnfdae
on enpirical data would not allow one to provide
transagtingt eests nidewsver sincgrthe cepladiskibufpns are Aek rRorgatglisfribytions, one
not many observations for |large orders (diBartol oneo
needs (@066 cpre Bfeargonstructingacanfideote irtervaigibased@rMeardard standard
mtigate this problem [0050] The ACE(r) framework of
deviatibheT be eseaat intenpetatianthbtimeds onohéstandiré aeaiationebohtiiss two
introduced in U S. Patent Application Serial No.
thirds d0thé&hsébftiohl rRrlofged ahislies2 CoASEquertOR 34 bBeéRdiAl tBGIddPlook at

Figure 1, one or nore transaction cost optimzation
. . I- I
peroorss o FBNISE RS HEISHoF RO ATAR AP s

Sce“a@§%éfgﬁ%gﬁﬂ&f?ﬁ@ﬂtaﬁA@%ty' A server 11 can be

gre ( ransactiron cost estinmation and
too1adiy" | ZIATok 30y SR e AR rleR IO R Forc g 280 Wl it Fene

network 1 such as e New York Stock change ,(NYSE
actuallyperRigspiks FERTaOH Ol MR eh S P Rled Anlg Shgdiee iioh

t he oyer-;he-counte%ﬁgFWCD mar ket 22 (i ncluding, but _
processdif gajipsation ang statigti tsshing st ke goakeficalibratien i fo tune the price

el ectroni c comuni cati ons network (ECN) 24. [0052]
impacteastiicients desived &fom matkelrtiskedate he achieve lap aligeseent with realized

i nvention, the server 11 is configured to be
transaeti@ctosisifroat byargecsshddecofdinosat dndeby. Statistioabtesting is used to

t hrough the network 10. This access can be either

ensurd thao ttghmadeEiksTefirhingUnbidseid reBilts (2. dosts iR iaf@hee
client termnal 16 which is electronically connected

systemalichli 0P8 W UhdEstitdled§ via the Internet or a
dedi cated line. Alternatively, clients could interact

[0015%th RNRIMRE KARED i@ &Tiﬁ@té@}@ﬁ%‘s%e“ﬁf@ﬂ@?%ﬂ)&&.?\

St orrelr CI n perf orm 3 t ragsaﬁ I on CO a_na ¢
o iy 8o % Aot 3 B ek Mot 002
approlg bR e b R S S

nunber_ of different servers 11 may be provided on the
managegie fikmswFehmese ife@natian about e underdying datamsee 6HG. 53 for the
cost anal ysis program and havi ng access to various
most impprtapl ¢aundries aftihecACb®wmiverse. vari ous el ectronic
communi cati on networks. A custoner may submt a
proposed portfolio trade execution for analysis with
any specific one of the servers 11. A server 11
recei ves the proposed portfolio trade execution from
the custoner over the network 10 and processes and
anal yzes the execution according to the user-sel ected
preset trading strategy al gdtithm being run by the
server 11. The server 11 then executes the transaction
cost analysis and optim zation and preferably
transmts the execution results to the custonmer in
real tine. [0054] By providing such servers, a
significant advantage over the prior art system (where

__________ o o - a - o s



exchange) closing price, volatility, and trading
volunme. At step 205, estimations are cal cul ated for

wo b@sasooner' s set of parameters and system i PQIIUS2008/007083
based on the nost recent market data. At step 206, the
results are displayed to the custoner as a table of
expected costs and standard devi ation of costs for
di fferent RAP val ues. At step 207, the customer

[001 5136' ecr$Gaze féportyf dé’é&riﬂ)ﬁﬁe cRtiRAES BFtHedAta 3ot hel @MBAIN/testing
eviation) fromthe table that are nost appropriate in

of the Abﬁ@ﬁﬁd’eﬁ&%ﬁn@éﬁ F&}ﬂgrk@ts il tﬂ@ ACEBAR 6\%?&% CRRPEtiBkes are

e chosen pair val ues. At step

based %ﬁ%gmr b%fi#gaﬁs{‘ﬁ?asfi“u%\\“% 5@5@“*’%@%‘“@%{ 'Zﬁpgﬁ‘%ﬁé@?%% % the

cost, st anda ev at Thi s .establ.i sh
numbef 3 585 ick5e Inedadinhar AL SsteR B praRici SRS s Yglame of the
strategi es are cal cul ated and di spl ayed for a
execum'amalgurrﬁﬂay,ttaa ’Hb'ﬁ?t%?ﬁﬂf stagks Exgrilipare iesorded for, and the
custoner may choose the strategy that best fits the
numbes @ chierts'in I'faistRerr Groupi Ratabase. Theoamtries acmsored byen
fromFigure 2, the ACE(r) nethod and system can
decreasing nurabar obeyrautiongexecut ed set of statistical nodels
that forecasts the transaction costs of a trade

[00152)x eC UtHstdblishing/E(itable dati setFoecdlibrativredndsesting is a difficult
di fference between the average execution price and the

endea%ﬁbﬁbév&gl RidsBAs qturétﬂeeﬁé@tfonﬁaté bﬂéh RERENPAIN as much
[O An inmportant aspect of ACE(r) is that it can be

detalleﬁsiﬁfé)rﬁ\%géﬁ %)ngbéﬁpgggege{ %&r\égny géé\ﬂlcﬂ\gaﬁd HaLisRY tfn?és fhight be

erati ons: expec

mlssmé ?ttrr)ér% hZCnéej%rd;ec ?aeré{@ﬁ) ‘f?”% é@%lﬁ%&)rr%ewgse gtng%rgg} ara limit
order. 5@93?@839?%%%0?&5@% depafil Gt pieciing Sraleaes e Kiese dratesies

paying price inpact (in consideration for liquidity
are, indeQgff@seantet; fﬂ%ﬁ'lﬂeﬁd’yotﬁﬂﬁ‘ & @ndiGeriaiidy sot grcogded. Due to
user-specified weights on cost and risk, and trading
numerpus fagiers (et9. doasked gopditionp.rwerki lagd t explicit atrugtions froamportfolio
as a nmultiperiod stochastic control problem It then
managess$ itiisatary likély thatdeadersl ezecute sirdilarteadasavetgdifferently over the
devi ation of the cost for the resulting optinal
coursestfrayeqy. [ 0059] The execution cost is a signed (i.e.,
positive or negative) difference between the val ue of

[00153] Secihdlly, 8h aRaiiohal trallrhgs @Kists In MsdiRg ah%pha@ﬁmtw diScount
and the end of the specified trading horlzon

sngnlflc?a‘?ﬂ'ﬂ n?érkémcﬁ?lt %\60@%{3@?‘”%%&?&%@% AR f‘dqr“tﬁetrﬁﬁégéf?&nent of

strategy as I'n"an exenp ary net

the puldindérdftbBd dlAUlifioR o rahShdor ot ofo Lt 8pd RETBEErfly
establisfles 33@#“899%5“%69@%%&% ReRAS Ph el eiRpatichy S tpsying

However, anynunber of bins of any duration nay be used
processgs, WHEF H§'"9r§@"'l§ltwe|5‘arcﬁﬁ@’!99§ %P@e’éiﬁﬁrtb’ﬁh?
configured for the chosen duration. The tradlng
[00154]or i z %Anmmve@tmréﬂnmagﬁési@rderaaramﬁe@ kralen intp smaller orders or
arbitrary starting bin in the first day and ending bin
tradesj an aggrdgadipncayst beheerforae efder arrivindedti anbadsibyrdersunit suitable
tradi ng horizon, trade side (buy or sell), size and
tradi ng strategy (sequence of share quantities per bin
for a given trading horizon). Trading of all share
quantities specified for each bin is assunmed to be
conpl eted within the respectlive bin. [0061] Price
I mprovenent is a price received that is better than
the prevailing prices (i.e., bid for a sell order or
ask for a buy order). Generally, all buyer/seller
initiated orders are expected to execute at the
prevalllng ask/bld quote prlce Fbmever a

Y o . .



unknown factors, including uncertain behavior of other

mar ket partici pants, nmarket novenents related to
wor@sosienomnm ¢ or stock-specific factors, etc.PEZUREYS/007083

be defined as T EC = [EC,(n,) + ( x, + T li X1L.)], (2)

i=l where EC (li ) =[C+ (< +gJn J )x,J+ (a0 +J)n,,

(3) J=I cj =linear coefficient for tenporary price

i mpact for bin j aj = standard deviation of price

for andl{BAE GradihPadlivitpGitseféaapritedeadda thied) compiriseR WillPAGE®
bet ween closing and opening Yj = I'i near coefficient

averad@é%absﬁﬁ]a&é@ggﬁ p&HSri ﬁﬁ@ﬂ§§re@5f|8ﬁ tFé@%S?c%Hég@ngk -ditd orders)

res traded in bin |
f.rer

are cr%%& ﬂ‘?at)golrregPBﬁé 'tc%?dupscgf éfa'r?]%sﬁ/@iferg éhg Sﬁ%6 gﬁle%%%qﬁ%énager is
first Use., ¢ n ecifi d t radi ng

i the merkit R siRaPHYRg %(ffﬁ'gﬁ&ox%sa aﬁ%ta eEparoERipet o o

red| d cost. Specific respecified

[00158] <t r TGl erteBrattErseRh b B PR CNGATPGR (s8g 2.0.,
bin, given bé % ; the expected price in each binis

Chan mbak@usw §98)kpas welb ps dndustiyarrasties. ddeodirgiseguence of
(weighting by ni) using e.g., (2) to get total cost. A

trades fexanteeoiey) iddrdated astherbdeic unit of sealyisis inedrder foodeterrdine price
| ooking estinmate of the variance of cost, allow ng for

" impactdved prsitibnldoisis off ingtitutienatinaglivey)tls pactioutar, Ai‘bsy ek-GPESbrder” is
In the second use of ACE(r), the optinmal trading

define@ té ficRie theanahagerysddtessive puscHezeB i ee BOckOTME BEde? ends
particular optimzation problemthat bal ances expected

when COst against variance of cost. The optimzation .
probl em of ACE(r) is then given as: PD = mn {(1- |

(a) )lrl?ﬁnarialggf"gta O\Mi] of fhé miatkel fOIOAL IQE&%HeV ar amet er

sk "aversion paraneter (or I'ght on
ortuni ty cost Var ance or square
) JRE iYL s%aotswcﬁ?gwrsﬁh%gé & KB e ght o
or t uni cost |cal ly i the user and is .
©  IEGABNORIGEERTES il have pEky HARRC&Y ghORel G domexecution
to styles of trading where opportunity costs are not a
horizog of thef pack@deconsi deration (e.g., a val ue trader
wi t hout information),whereas high values correspond to
[00156Iggr eSSeN ex Wt&jor@rsw‘emﬂoed @nalagoushyd €or wach iex-ante order, the
concer ned about adverse price novenents) where trading

trading aggressinphesshparticipatibnyraté QtHa/heAneoagke egedutionhysrice is
present invention, ACE(r) can reliably forecast

deterniin@Binte eReCRRINStIrAS GtAafAps BRY §ehdiaily ndt RipoptetCRlis assumed that
characteristics for any scenario selected by a user.

each eﬁcﬁ‘té)oréért hdPhEsh ELARNAEd QEC&G%&%G‘J VHVAR 'strafehy i tﬁé1e

underlying price inpact nodel ameters. The user'

emplrléélgaéﬁﬂ?/atéa gaﬂ c! ﬁ%fo‘?\draw ih H?csjét ?sgé ﬁh% aaégﬂmr%lon is reasonable

ararreters can

cal ated us r tar TG tain
since Igfee ASBhE Bee Bheld i eﬂf Sritsythe T8 6 R
,@nst|é¥}|ons The tradi ng style can be chara&terlze
[0015%)y t nd Nedfnsastion rests R%e?h?f%?r&fi?fmdr‘%ﬁ cifferenge between the
| evel of opportunistic trading EOO68 Furt her
average@rgaudien mﬁe@@dathe@peammqegofa pocder placementdaie (the
ACE(r) system nethod and conputer program product are
benchafiagkc pties)d The sigrg poRitiverdr negptive)adfitbe difarende iNoused so that a
10/ 166, 719 filed on June 12, 2002. [0069] The
i nventors have di scovered that realized costs for
opportunistic traders do not match with the realized
costs of traders that have to execute nost of the
tinmes (i.e., non-opportunis?? c or non-discretionary
traders). In order to better account for this
di screpancy, the present invention inproves upon the
original ACE(r) invention by providing two cost
estimates: one called ACE(r) Discretionary and anot her
one called ACE(r) Non Di scretlonary [0070] As the

o o AN ~N~— 7 ~



| arger orders that exceed the bid/ask size, the

execution price reflects both permanent and tenporary
w@eriosasionpact s. Pernmanent price inpact captureBCT/H82008/007083

i nformati on content of the order, while the tenporary

price inpact is the cost of demanding liquidity. Trade

execution affects not only the trade price, but the

mar ket price as well. Large size trades nove the

posutleahﬁi repréSéhté@t A duthbingl Fok BSCIS ¥Rt BRIdISh 'tt%jdafétget the
have a persistent effect on the market price to

reahze%r\fj?r%fgc{laﬁ cb5R%r8Loffite PS80 %Blc%f[e&@&t ugi %H?éjéérla}‘neters of the

a pernanent price 1 npact

ACE®2rp§cg%l dﬁgﬁa%%t% tl%tdﬂ&st['ﬁgw 'f%égl%t r?g? ag‘ Ql{}lé' Fﬁﬁm {bdaexpected
vansab R RAE TR e e S Rk BN SoR e B 38 stmat

bi n. [ 0074] Execution costs can be considered the
transagligft 6pFtPat el y signed difference between the market
rice of the stock at the beginning of the trad|n
[001 5£]or i zdor anedel gelibration gaddesting, iaverage agualgosthand Ad
Since there are both determnistic and randomfactors
estimaites atevemmputedter thendata seh rsigysinted by esized ietativedstADdy ey
stochastic in nature and shoul d be anal yzed by
exchald@tdart by hquidiey ddp. Mate ispecificallyy for 4 fivemuxchangs and liquidity
nature of the optimzation control problem the
group,Btakyssare sbavid&flints afe foll8wiRediffbretit Qi%'é%’étéébr%én A%, 1-2%, 2-
: prograrrm ng. [0075] FIG 3 provides an illustration to
3%, . h§8 366)) @gdqa@(gu/'l bed concepts and terns. The tenporary
hd” per manent price inpact applies to both single and

l°°15%12'hf o BB RRELRS orTbhrolch bt B %ﬁ%ﬁ‘ﬁ%géﬁa‘%%&agerage
actual Ff}pgtst qrgﬁéb e@sft;%?m%e% gg\epgltp(e)cﬁ?) %}y 3993‘8@9&3‘8 ca?bratlon

gests. The larger the _size of the trade, the nore
proceqqrﬂgd;psttﬁ thesprice inipact coefficiants ingish a Wy tﬁ?trtf‘graé’ﬁﬁ@e ACE®
bet ween pre-trade nmarket price and execution price
cost eslynaiestl¥ tothe agiuplaavesage gesisnhbavdiustmeshisanplid pnifernly
i npact. While the tenporary price inpact only affects
across dlebipsiic erddr to wotd detdrayirgethe, intraelayeetatineshipf ithe price impact
i npact has a persistent effect on the market price.
coeffidiéiig 6As Broonsdguiendes lovaBtwabavermeed sty wﬂlhmpgbld)&} price impact
parameters presents a special challenge, i ndeed is

coeffidiéifts BRg th&icfdredohACERRst BétiRaRS! FIGs. a0 Qéﬁ/lerasr@(amples
the ACE(r) nodel. Stock market dynam cs are conpl ex

for the%%d?fe@s%‘f‘?%‘é%m i?lc%I ¥5’§t'c%Wes°Fcror'n”(ﬁé'ITG@E’@@'GR?UP Database

features l'e, price Inmpact is extrene
re given the | ow signal -to-noise
andthgc{'b&#%%6%§§gﬁﬁx#%traday price volatility, and very
onp ns tatistical ech es to extract
l°°1651usef 8324 ad Bl el v-@ﬂgsﬂ%ﬁﬁf-wemﬁe%@aﬁm@ﬁmemca'
T?Ienentatlon of ACE(r)_is the nmpst critical elene
costs ap MQreH@wy@gﬁbgﬁtlr{@@?f?r g&ffprqm;g(qigr sizes for all U S. trades
| enent ati ons preferably use stock-specific
i the S FREF GROUP Ratalador com  RauAD 005 EEBECombRe 2005 Fhe charts
i ncludi ng security master information (ticker,
cusi p/ sedol, exchange), the previous trading day's
closing price, and estimates for volatility, average
tradi ng volunme, and bid-ask spread of each security.
[0078] The volatility is preferably the historica
60-day price volatility where the daily returns are
adjusted by the VIX level. 8 X is the ticker synbol
for the Chicago Board Options Exchange Vol atility
I ndex, which is a neasure of the inplied volatility of
S&P 500 index options. It represents one neasure of
the market's expectation of volatility over the next
30 day perlod Awerage tradlng volune IS estlnated as

T o ~ A . oy



Tel e-Network Inc. (ATNI) during several tinme periods.
Atl antic Tel e-Network Inc. has been selected for
WO dosasved i ve purposes at random The stock bePONyS2008007083

the category of relatively illiquid stocks, its market

capitalization is $394.2 nillion and the nedian daily

share volune is 50,000 shares as of May 1, 2007.

[0083] FIG 4 shows the intraday volume pattern for
demorftraféh ¥eheh8odNat 1 ltlke WTE/2 W&Jbilorﬁ&g rh&@el TBIMilEF fits can be

January, February, and March of 20 The stock Is a

obsereBl B B Blfer A Bt ing Ll PRIEKRS L6aR[dqdstat | on

i on medi an vol une

l°°'6*dssf‘??‘£§ 731 BHS, 35.8h8% dtiall; AR adiar i@l erage empiical
costs ?ﬁ%é&?é%&@ lisStationSior Bost stimy %3?*?‘"%??@%@9?3%@33@ all U.S.

i_butions for all stocks which belong to the sa
tradesmaﬂv@eﬂ%ﬁéﬁﬁi GREVPy DatahasefsommanuanneOdr, i lageemagr 2006. The
taken over the three-nonth period fromJanuary to
charts demanstratma venpgead firiosthe ASHRiddNarHRiscrationasy msidel. Hirilar fits
spread pattern for Atlanta Tel e-Network Inc. (ATN)
can bef abserhed foyrallihathéeAGCE/Y cotmathies ang araad alléble upoh réqoést.
The stock is a relatively illiquid stocks, its market
capitalization is $394RERERENCESand t he nedian daily
share vol une is about 50,000 shares as of May 1, 2007.

[oo162jhe ditherbliWingubHBSNOrEONBrd fefsreHaéd waugﬁamﬁé dok¥ment
at the beginning and at the end of the trading day.

aboveTh‘F\eWn@ent'df‘fhés‘?oﬁ@&ﬁz%éné | g%otl’ e chéiﬂ\%ﬁl F{éfeﬂgé‘ifor the

bi d-ask spread strlbutlon

0 the sane market and Iqu|d|ty group as ATN .
m"pogméggg%éage was taken over the three-nonth period from

007. nther
Almgregf Y fﬁ@%@e{\{ﬁg fecdtjon i §?f§de?r sy histigns e GRng-Ehhanced
risk, Apigtied Mathemi ﬁW@@%ﬁPeﬁ n tables and figures are

based on the ACEgﬁ? Non- Di scretionary enbodi nent.
Almgren, Bapnd Chiggs; N- @900 Qntinak qxsentionsf pestEahig|tensictionsy dournal of Risk,
3, Winten 294801y d139me or spread pattern for ATNI, one cannot

be certain that using the |atest avaiIabIe
Almgreti, 8t,rThout, i(Ghn, Halptudnat EdAhd binH.€2003) Ditectdsticatian of ¢duityenarket
impact phtgodeiwesioured. evil. efu/Admgten/rappogesioston plif er nati ve for

less liquid stocks is to use aggregated distributions
Arellar®29 gk, ®0 ad Goger,MH.GaR IQuIktERE IF. @0058). aCKew d18% oEBREPNOrmal
Dlsmbahdmsst@ﬁmntca%mﬁdtdtnn& BAiddr4, 3B kaelss1 48Dl SE/ AVEX,

Nasdaq) and Iiquidity groups. These distributions are

Barcla%'-m hy Ry Wa?ﬁé?bj B. gﬁ@ﬁ?%ﬁﬁﬁ frad ﬁg mm’vdlg'tﬁgg O.}ogrrjldl ) ﬁ'zr)aﬂczal

Econo Qgpg 5, ey provi defor e roblst for ecast
s >assuned that di stributions of trading vol une,

Berkoyif E“ b t%ﬁgﬁ%ﬁ?ﬁ@ e RBRR P PrT RER e

Journaf §§|%ﬂ % stocks on an equal | y-wei ghted basis.
stocks |ncIuded in this distribution are of equal

Berts“ilaﬁp AW d R8I tinaa septrolof gxecutipm cots, r(owﬂbds%namal
Marke ﬂﬁﬂ)aggregatlon is to get neani ngful and stable

estimates for illiquid stocks. The sane approach is
Bongicypmiij 8.aBbekover, Mitaad Satdlan®R. (206K Betss plyp hidempd-seek: the location and
size of wodliatlpsdedtlymit odles polemad, tistal iofs Titddoigs Sahemer POGE, 84-46.

nont hly, based on the nost recent avail able trade and

gquot e data. Both stock-specific and aggregated

di stributions are snoothed to control for market

noi se. [0086] In general, trading strategi es can be

subdi vi ded into two categor$es: structured and

opportunistic trading strategies. [0087] Opportunistic

trading strategies do not strictly follow a

pre-specified trading schedul e. |Instead, these

strategi es are continuously searching for liquidity

and opportunltles for favorable executlon based on.

L, . — o s - o



shoul d be executed within an execution period

according to a bin schene. A binis a 30-mnute period
waeleosngpoad t r adi ng day. For exanple, in the U SPCT/US2008/007083

9:30-10:00 a.m is bin 1 of day 1, 10:00-10:30 a.m is

bin 2 of day 1, ... , 3:30-4:00 p.m is bin 13 of day

1; for nmulti-day strategies, 9:30-10:00 a.m is bin 1

of day 2, etc. [0091] There are several standard

Borkovet Vil &R BSialhAl (27 Pre &% E%? Rifndsi Ht H%%m*?é Aps&! hﬁiﬁ@ tr3fisaction
cost estifte H%dldhk a:}%ﬂﬁur@a%sa{dl SRAPRG Bl REOAI R
e | nvo ACE(r)

artlng is strategy ¢tan

Breen, tt I 8fl(otrz;}§z|¥%t ﬁe/{ (2662@%6%1«%1%&8 lé].?lﬁglil e%ftg,rj\ﬁ{magement
Scienceg g&&) é@he same nunber of shares to be

execut ed for each bin wthin the trading horizon.
Burghagh, GyJfanweck. ﬁ%dc bfidkr (28V9Mrasunpg) téwa?fég'm%eﬂ%a Journal of
Trading,Fal208hoif-8-be conpl et ed between 10: 00 a.m and 1: 00

p.m, the uniform strategy suggests executing 50, 000
Chakrag#ray, &s, RenchapagesarhV and WendR. A2 (2Q927 Pid gegimelizagion And insgitutional
investofsP9R8)nap pobipsrcieMadkerm 4t408t420i es to nini m ze expect ed

costs of trading fixed nunber of shares. The VWAP
Chan, ISKr@t ag)\Lakynislooki, 2099 anstivatidnabtraties andfititaday &K price behavior,
JournaQ8fEhah @&l Fropbmids 33, 073-099.t he stock's vol ume pattern

over the desired tinme horizon, whether partial day,
Chan, . ¥.€. £Y.akBhisHOK, §1 (199} Th%%hzﬁ@&%f@fdéﬁ nc&ﬁﬁoﬁﬁeﬁﬁsnmtlonal trades,

Joumaﬁﬁfﬂ;,g,%é by gy izen is a trading strategy that matches
e vol unme pattern of the underlying stock over the

;:Slll(a.:p :é:f%&&%ﬁt%i rﬁf;g;?ilourgfl@%%m&@{ §tx[ﬂlgtu%)£|?l @8 fh‘ﬂagéy pattern of bid-

eavil es N Ze §he i rpact of trading

Chan, R 7 Kb It o Eio?mowggfﬂ égs G AU HEBAOr ol id s Spreads for

NYSE gfo CHOFRGGHOTSEIe dredes 3, 325-346
300 000 shares of stock Boe| ng . (BA) that executes

Chen, %eBiaadn Wi @nd iV atanebe. dd(200DPr; enmpa"d@pﬁg ahthepait plashitrage,

http.//students s en). viksredu[Rhdémw 239 mpactpdidom The

stock is a relatively liquid stock; its market
Chung diil t aaidi zaaut Nems, R SA $2601) (uided handlimgichldshecksek, and deiihtyaday
patternifibideaskapreads fos Nasdaqntdcks,dousiad bfBinasciof Mibyts]4, 1A0016.1.
[0092] FIG 6 shows different types of trading
De Jongan AN g #af ST.FD and RpeMOA 30090 Q0csihsirasn bAbR IOt oT®h8inY French

shares &n B¥Ftis Bo\Mdse @hd BRSEAQ) [aeerndtBhhl, BRI L e Rethewadtd 1277-
1301. 1 p. m The stock belongs to the category of relatively’

liquid stocks, its rrarket capltallzatlon is $73.7
dlBartJ? ﬁfd (ﬂ]( Rmﬂdm@(yb% E‘Sf ﬁ’ eF[EEl{l it?én? im;()act modeling,
Joumayn? utgmaﬁse a ﬁ%l%%*zt}?mzc Xdzfz%, 006
ares TSt adlng bin (bin 2
0 |form trat
Domovgé%aré"ge phaudhatio & <&Dgif1%£tytts B‘é“te‘S)?B Lendly Fipging costs
across gopafIgsiand QY eI, t’ﬁ‘é”t"n”éﬂ? fgransei bd21 236
strategies by horizon and by 30% parti ci patlon rate
Domowiig, & randheegernang Ha (2008) NMeasusimgad interpreting the preformagceafdroker
algorithms, /Addyc. Vbamre! Berggest s, nore shares are executed in
the early norning. [0093] ADV is the nedian daily
Farmerg b11D.42002) IMiarketfforce} dvelagy lamasblutie s efntiudirialdindgCalpysite Change, 11,
895-953he VWAP Strategy by Horizon is conpared to the
Instant Strategy, Uniform Strategy, and VWAP Strat egy
by Participation Rate wwth 30% participation rate.
300, 000 shares of Boeing Co. represent approxinmtely
8.5% of average daily volunme (ADV) as of May 1, 2007.
[0094] FIG 7 shows VWAP tr&ding strategies with
varying participation rates (5% 10% 20% and 30%
for buying 300,000 shares (approxi mately 8.5% of ADV)
of Boeing Co. (BA). The stock belongs to the category
of relatively liquid stocks, its market capitalization
is $73 7 b||||on and t he nedlan daily share vol une |s

~ - " - o n P — T T e



tradi ng aggressively to control risk inplies

"front-loading" the order and typically raises costs.
wab@sasmre, an optinmal strategy shoul d bal anceP@DUR2008/007083

costs and risk. Fromthis perspective, the ACE(r)

Optimal Strategy is a valuable trading tool because it

provi des a mathematically derived optinmal sol ution

gi ven certai n nodel assunptions. These assunptions are

Foster,d1. £ US$ ¥ikwana®ah &, |(1®@U%‘T}% ERAQ BF pERCGHEIRB &P M fetition on
tradln Iﬁ@&ﬂ& l?"& \JO%EI RSDERGHS o znd}zrclm szé‘sa&tz‘?,f Thes
i ncl ude, for exanpl'e, the uncertalinty cause by t he
e an
??2%03%62 OQ{té)l (?fﬁ dfr({m';rﬁgdgilgﬁ %té%lgﬁﬁ%ﬂ%?m&ngl or olz? Management
actors. It is inpossible to nodel all these factors
Therefo n tion costs as a .random
Has"“\?‘&]ﬁ aﬁjl‘ief‘il’é{‘faﬁté /Sad Sg@%q?} e AR FeSHiion SRsis R egiity markets,
Journaf, ’?ﬁﬂﬁﬁﬁﬂ?aﬂbVH% -lYhe same strategy may provide
dlfferent results if it is executed repeatedby under
Hasbrougle Js 69810 Measkiieg Hedaformatinay confept obstegkotndss.| Jowxnal of Finance, 66,
179-20di stribution is characterized by a nunber of
paranmeters. In particular, the nean and standard
Hasbraalek;iJa1i99 hb)drte sonohedry infemohtivensst af stetk adeasansatohometric analysis,
ReviewpsfiFineiced] Studiat €, 3TMa95t hese paraneters, in general, do
not define a distribution uniquely, but if one assunes

Hasbrou€k,tiahmtl Skppt, D). U200 NSCorhinoh Fastofsfih Pried, Or@er@Ia\ed £ Liquidity,

Jouma@gfyznh%§§€cto%m%r%3§-ﬁ$l to identify the
dlstrlbutlon The normal distribution is one wi del y

ausm M&@ g bb 'Bn 01]33?6 861t Ma sl& ransaction
gock p&ﬁéé Jprrl}JzL) ;9 CAF Al%;;%é g‘i éﬂ?;fgor et egI"Bgl rrp?rt ])t' fte t

average value o cos ‘the executlon coul d be

et SRR RSB 5 T P L B PP . 2 15

200. fron1the expected costs. Therefore, selecting a
ateqy best suited for given trading objectives is
ITG Ine PQAIlatkday paragetsrdistabytioas fadrorkd gauey mrkats, I btithirgmcial

Engme@fmg‘;d@?’@mc‘[ld@gqﬂt Clearly, every trader prefers both

| ower expected costs and | ower risk (standard
ITG Indg20@)ild0 Rikk Moxsleks)- Verigow 8, /TI60kh. Bhite Rege. par anet er s

enter the optimzation objective function. To find the
Jain, PogidiJoh) G+Hadi98g) Hier dépeglencaectweachduslylpaicanarel ddilg volume, Journal
of Findnicrdl endQuakyerhNeen@yspees ebocxsgt s and the vari ance of

costs. This yields the ACE(r) optim zation problem
Karpoff QORB](14883 Costly shettGhlet ahd ¥RIcbfrblafidn 5T Riurhéhwith le%}ne Journal of
FMamMﬂ@H%é%Ailt hg_fgt al execution costs of the trade,

is the expected value of C, and Var(C) is the

Keim, b%'a%ﬁcf\ﬁa A f®6§1?ﬁ l s‘?%rs%:ﬁf(&' ]ﬁrtﬁw tﬂns!lﬂ{ohgeanalysm
and méas rgmgﬁ.lqn ffect CYip hnangza? .E é‘d’tf Hi %ﬁ strat egy,

o 1258 Ig?'?eat ésmaaeh r oy PP i i el Markes, 2,

2948objectlve function in (4). [00100] The ACE(r) Opti nal
) Strate is the solution of the optimzation probl em

Kissell; R. 'tZ Ms 2088y Optipel rading steptegicst Ayantitatiye appreaches for

managig|nar @nmaecp @ndtrading rikke Ameriton deugementidssacigioand t he
sel ected risk aversion paraneter. Different trade

Kyle, & &5¢ Costimess andiods hfidinesider tvaling £cokormdtaka, #3c1 XliSerB36.
produce different ACE(r) Optinal Strategies.
Therefore, it is crucial to understand how to sel ect
the inputs into the optim zation problem according to
each particular situation. [00101] The side and size
of a trade are usually givebd but a user may sel ect
the trade horizon and the risk aversion paranmeter. In
order to select themnore effectively, it is useful to
be rem nded that nore aggressive trading strategies
have hi gher expected costs, but a | ower standard
devi ation of costs. Both, a shorter trading horizon



[00104] FIG 9 graphically displays ACE(r) Opti nal
Strategies for different risk aversions for an order

W 00080539800, 000 shares (approxi mately 8.5% of PCNPSD8/007083
Boei ng Co. (BA) using Non-Discretionary. The 300, 000
share order corresponds to about 8.5% of ADV
Qobvi ously, there are many choi ces of opti nal
strategi es between the twoextrenmes of mnnimzing

Lee, C.SXREERILAIBL hdNR&ddy] N (PS4 Spleh®, BLptR) arkfle ThpdFbZédMings
informtdR: St ARdALPariRXi2RLE5, Fﬂaﬁmﬁs&w@ﬁ 6¢ 984574 Poi nt Af’

Each point ‘on the effici'ent frontier corresponds to a

Lert, p.s(e&gﬂ ) N1&hbASH MY e}%{lﬁhgo H&%PS @9@ ﬂb&ﬁh%rglﬁzﬁde%egﬁ%gge%m

averS| on val ues

Lo, A. ill} %@C%(ggi i%ﬁl' egg Cl:é é£§ ex 08} ‘é’? :£vjdence from a
S'mplef E?n ?ﬁtp REFV & T Bied ?gsk Sonewher e
long this "efficient frontier"” of transaction costs

Madhavagl, é ang %weqays 1(hE) ApBpyranpedehol ipegpy spactliscritrirg. dewnal of
FinancigbEgondmigs, BRa?P-13e reduction in expected transaction

costs is worth. This would be a desirable choice of
Madhavins . 208923 VOWAP Strategeplarésgoant Gradedi S1gingt2082egi es

other than ACE(r) Optimal Strategies are also
McDoralit; I uBleshd Msveyx e ®. € t988) Rasaly addpeiva attindgtionrafdegrgssion models via
the genSialiaddeiQFibaon) Etoﬂdneetﬁ@Thétﬁy,ef, upgient frontier as

they are not optinal: There are trading strategies
MclInisWi . nmh WESd, RX PO FAntah A)$i3 61 indAdH0sSmdih Bid/AAR sHRAB for NYSE
stocks, ,9,3 g/d,:gg,ydeay 983 09k4! fansaction costs, or there are

trading s

trategies with the sarre expect ed transaction

MunckClQS%l (20 %ﬁ‘ Fan§ @l%g i nAcérogJ §&§%ﬁ£l' SQQ(#/ of Equity
g(r)a;ig; gst§ gls 12 C?f l\c/?g’ie ognls 1 artg L %dm a ourn o“IZ?{’anmg, Fall 2006,
start in the first bin). For the VV\AP By Part|(:| pation

Str at eqi t he order suff|C|en ly smal
Perold, hd 1985} g Implrencpiada S Do persyes ‘l%a(ﬂ”ré‘ﬁé"ft Porfolio
Managemed; My 4dhy. [00105] As FIG 9 denpnstrates, trading
strategi es based on high risk aversion have |ow
Peterseppldo pnd Riatkpwiskis Ds (K&%bg@atemrqrgns cHsetsvespreads 2o0d pricesr bad
quotes,thorrred ahbiandcididdoavinay, 3, 2692@92.r ansacti on cost
distribution). This | ower standard deviation is
Ready,adhi. €M399) Bhe tpeaihiisy ditaionhstogedeaddrs and pricetiprdveadtnt) Review of
Financh®Shais, 12, Wo7sh1is cl oser to the decision price. The
decision price is the prevailing price at the tine the
RhodeﬁRde‘f 1N (ZtOQSPi’%anpp&eﬁ{eﬂ?ﬁl dedlefBEmarkBisSJournal of Business, 18,
1137- llﬁfont-l oadi ng" tends to nove the stock price nore
rapidly in the unfavorable direction than an order

Schwaﬁﬁ %Rt ﬁﬂi $t0f1 8. F@ 'Ho ¥roi( n 154&%.1ﬂ%%(t¥z)dklg &)@Ev\% lflave met the

enemy‘?ﬁclcielr &1 0i ore umfl} Lfr e ré” evrgegppo,f-’t uni'ty costs (I ow

n. r ion r | n
Seppl % e(iéﬁfaba %%{ll : achﬁgﬁgééd&sgﬁg}%tgic gl@rglg\f)v St pggnal of Finance,
rket inpact costs. If you are willing to keep open

t he chance of having large realized opportunity costs,
Spierdiglg &...Q¥iman, dwE.hvan §P@Fé,rA U0 Psadyagraics e @achn@holume a
semipareandtae apprpacht htgmspaper{ Oon.oa/selBpapard. chimtubstrodteid O

Optimal Strategies of ACE/ 2 Non-Discretionary for
Teitelbburyj Rg2603), K@y s Rands Coa ook iDeaper] ThBVHIYofk By Coinpany,
FebruaBo%i2003.Co. (BA) obtai ned using val ues of risk aversion

of 0, 0.3, 0.6, 0.9, 0.95 and 1, and a one-day trading

hori zon. Also shown is a VAP Strategy by Horizon with

a one-day trading horizon. The ACE(r) Optinal Strategy

for larger risk aversion pa¥hneters al ways suggests to

trade nore aggressively at the begi nning of the

trading horizon to mnimze opportunity costs. [00107]

FIG 11 illustrates different ACE(r) Optinal Strategy

trading distributions for risk aversion 0.3 (ACE 2

Non Di scretlonary hbutral) and flxed one- day horlzon

o -~ 11" a




(approxi mately 8.5% of ADV) or b) 1,500,000 shares

(approxi mately 42.5% of ADV) of stock BA (Boeing Co.).
wab@sassn9 esti mat es are based on ACE(r) Opti maPCT/US2008/007083

Strategies. Panel A reports values in cents and Panel B

in basis points. ACE(r) is conputed based on

information as of May 1, 2007. [00111] According to

aspects of the present invention, client-specific

"al pha" nodels may be included into the ACE(r)

Theod REBLYE i odsh FRAHRal BRY an@ihel IKelRd dRYe@RRRCT Bk S ltHh Mfanagement

Sczencé—%z b.164%] N non-zero expected returns to gener at
\6;5 dptl mal Strategi es has one potenti al

“Transgcli 10 ldogtat IR utt1 g%&% (lJmXe S o &ec %n"TéOO‘ﬂ nves%ﬂ%rftsGozgdes

Spring 20 Qﬁtftx () 8ﬁn§§§@ﬁ}l’“@%ﬂéf8er a sell order
and ssune cons nt ositive trada
“Transqcgion PRGOMmECE 1 he  JuRe peiFace ?fef(réil 5??&89}@"6?@%%%@468 Spring
2002, editeq byBaay RoBr‘tcﬁeInéta‘Vt“"Z‘?l BRYEHIOF 5’& e strategy for a
trader is to buy shares at the beginning of the day
Yang, lapod {ineB. 606) Algeritm selestiposd quabhitative aprsoashdA gorithmeic Trading I,
edited whaPriant RaBhicghlestitpriore InvBstohlng. st rategy is an opti ma
solution of the ACE(r) optim zation problem but users
Zhang, W .€1999%) Tasvattdalthsonyadfinearginsiteeffioensinaddesq P/ v 4 260y30-04.
benefit from short-term price novenent predictions,
which is not what ACE(r) is built for. ACE(r) can be

[00163J0NSt IRl ot SHds! Bnd Bé?np@'nbnf%' @s%ﬁﬁéél‘ih ﬂ’ﬂ§ d@f:urtnaﬁt may be
CE(r) ‘Optimal Strategy are on the sane side of

mplenﬁ@d’tg ttjswy)ér%)&eﬁmﬁéggght%r:agpﬁg)t | BRo . Otggfsm Suchl‘@de@%érs or the

tot o on

o or S P B A BBy g i o
aoore RS ek R RIS o BN S Bk PR

. ways of specifying price act function can be
avallaQIgﬁw may ﬁ&%t‘f’&@éﬁﬁj or used Pgtn{BPéhe*F Ke PSrRpN &fe Qrdppksiaspects
is to assunme a_linear relationship between the
of the prgsent imvention.r Eudbery @spests ©f thehpregent mysetiomgan be imgemented
and the trade's size. Typically, trade size is the
with omaigbeore tosipatar pregrao trediulas dévaioped by skilled ptagrasmers in
relative to the average (or nedian) total nunber of

readilysd\asilablet caxdputet langugles sutinas i0+ad SHP dYTRILL XML, [0 1based on
13] Exanples of articles that assune a |inear

the tedthirff ¢¥tHE gréééPWdis%icﬁHdr@ MasPivil B@%&pér&ﬂ@@thog@ skiledn$the
and Lo (1998), Breen, Hodrick and Korajczyk (2002),

relevaﬁt“é’l't(g rmsr J. D. (2002). Kyle presents one of the
sem n mar ket m crostructure nodels that derives

O i LT ———
e B AR PO B TR B

strategi es that ntnlntze t he expected costs of

architechres sush as pRtEgliged or distdlyded architecyes. a fixed time
eriod. Breen, Hodrick and Korajczyk devel op a neasure

[00165); | | @nieion yoEmasRRRiROf the preseatiavertidmmay snaadesaicomputer-

by the observed net trading volune. Farner studies the
based ipnvduat alvhidhmaay be hobtatbok atstoragé onedivangndincludleadxdcutable code

clustering - proposing a non-equilibriumprice

formation rule. [001 14] Although initial nodels of

price inpact were linear with respect to trading

vol une, enpirical evidence shows existence of

non-linearities. Hasbrouck ¥8991a), (1991b)

I nvestigates non-linearities in the inpact of trades

on m dgquotes and reports an increasing, concave

rel ati on between price inpact and order flow for

several stocks traded on the NYSE. De Jong, N jman and

RoeII (1995) use dat a on French stocks traded on the

- -~ o NN A~ 1 1. i "



paraneters that are estimated daily and nonthly using

mar ket data for every stock inthe ACE(r) universe.
wokiBosodevel oped by the | TG Fi nanci al Engi neRCT/I§2008/007083

group provide accurate estinmates for different

segnents of the universe (exchange-specific and by

l[iquidity group). This task is nost chall enging for

illiquid stocks and varyi ng nmet hodol ogi es are appli ed

for perfdliﬁwilﬁegﬁg Bk stk s?e%%ibﬁth\é‘iﬁ\bbrﬁiohf BRIM stbf£Yd fheblums can include,

characteristics. Permanent price I mpact coefficients
but arefAG Fed T, BEmPRRIAL BN, PRy Q5L 1RKE oF uietes
COROB, Rt oplEa AP $005, RBHL BRQURERE RO, G memor.

he quate m d-points at the beginning and.end, of each
magnelifos AP ils A e of Miastis Aubgus Yorlprias FiectroBy
. the historical volatility for the bin) are regressed
instructigas.raithef jrcally of E3PBIRY-ng trade i nbal ances and

approxi mated by a concave, bin-specific function.
[001661s s unmVMiglenthiskisvertien hasbpemdescribbrs iIncERNjYNaticantbsiecific

the resulting functions can be used to forecast the
embodimentathetend, many altermEdioes ywinbdifinatiordlamd wartiationst veitl\bel apparent

caused by partial fills of the order. [00118] Figs. 13

to thoskehekilleghin e aROVAddoRdiag| tHecprefarrst efmbodrhéntslof Me(nvention as
per manent price inpact functions for bin 1 for four

set forth Hdrire Bfe Fitofded RUPE MuStratite nd® it W sriddskhdrgesefay be
stocks, all Listed stocks, the nost I'lquid OIC stocks,
I : . g
made o dering Bt the (EaAMICARPARIRHE Witng IRioRIBh 53Rt fotn
uni verse. Neverthel ess, all snoothed theoretica
functions exhibit the sane behavi or and they can be
characterized by three paraneters: the slope s, the
value x that represents the order size at which
concavity starts and the concavity paraneter al pha.
Enpi ri cal evidence suggests that this behavior holds
for all liquidity groups and all tine intervals of the
day.[00119] FIG 13 shows the enpirical pernmnent
price inpact function in bin 1 (9:30 a.m - 10:00
a.m) for the nost liquid, U S. Listed stocks (solid
line). The enpirical permanent price inpact function
i s obtained by segnenting the observations in trade
I mbal ance groups and then taking averages in each
group. The enpirical permanent price inpact is |inear
until some point when it becones concave. This
behavior is the sane for all tinme intervals, liquidity
groups, and markets and can be observed for both
per manent and tenporary price inpacts. Consequently,
all theoretical price inpact functions in ACE(r) are
characterized by three paraneters: the slope s, the
value x that represents the order size at which
concavity starts, and the concavity paraneter al pha.
The dashed line shows the fitted theoretical pernmnent
price inpact function. [00120] FIG 14 shows the
enpi rical permanent price inpact function in bin 1
(9:30 aam - 10:00 a.m) for the all U S. Listed
stocks (solid Iine). The enpirical permanent price
i mpact function is obtained by segnenting the
observations in trade inbal ance groups and then taking
averages in each group. The enpirical permanent price
impact is linear until sone point when it becones
concave. This behavior is t¥#e sane for all tine
intervals, liquidity groups, and markets and can be
observed for both permanent and tenporary price
i npacts. Consequently, all theoretical price inpact
functions in ACE(r) are characterized by three
paranmeters: the slope s, the value x that represents

" N1 s - o, o .. I T
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inmpact is the largest in the norning and is relatively
| ow around noon and at the close. [00124] FIG 18
WO bdosasives es the intraday pattern of the sl opeBCDUS100&007083
per manent price inpact functions for Euronext stocks.
Euronext is the conbi ned market of France, Bel gi um
Net her| ands and Portugal. The stocks are segnented
into six different liquidity groups. Stocks in all
THE dUAIMSli ty groups show the sane intraday pattern. The
— price inpact is small in the norning, around noon, and
Weclaahtn'the cl ose.” [00125] Extensive research and testing
wth U S and international execution data have

enonst 1h cur of the.appro for orders :

1 TR ERatyAtoR s Ace P et B AREKORB! i AR according
ayail able for the U S. market and the nost |iquid

to a tradipg sialeay A iET REAUTS 1CUBRIEPILRS SIFRS Rl ). FI G 10
lists the countries currently covered by different ACE
feeRiviag overa/netwaek. deta Q_efnrrlog) pPaRMetersy Propaesed trade execution
magni tude of price inpact for each security and order

from agises, and datai spegifipga serrsaledted trading strategy.tsaid Frading strategy
Peer G oup Database. As such, the price inpact

data irfduding arseqaeaces efisharevquantities ef secleitiesdo earadesd pear tirhe interval
dat abase. Since the database is extrenely |arge and

for a ghRmar&lieg dokegon;i t contai ns executions representing not
only a wde spectrum of sizes, brokers, execution

\Califstingiet 8$tRR4teBNAIRAEESN Eb4tS For PBlreBeilEdBFbpcidarade

of tradi'ng behavior stemm ng frominvest nent

execuﬁn%rylﬁggéfﬂqa% 158 b -sel@&'ém}ad?@] | t;'eQQ%ndtrﬁQ%t data using a first

ons, and news even rirchness o

agency ARG Bebefodf v Teo Rt ¥l ol biieugnary

"mar ket average" tradi ng behavior.[00127] For those
seeking cost estimtes that refl ect what market
participants in aggregate pay, a dataset including all
salratlatingssegopd stimated trapsaction casts farfhe recaivad proposed trade
these estinmates is guided by the nature of the orders
executien baseskao e nkerdselactedwiading sirgtepy andgnarket tdata using a second
within an institution, by manager or investnent style.
agency @0it&dtinTaticacmodeitiat eondidensemtly hon-disuvetivaracy neades; iind
i dentical orders (besides the anbunt of discretion),
sigplaying tovtidwdérHt 2east ofeidfIhd fifst e selgbhd te¥titndted transaction
provide two different cost estimates - one based on
costs;0rders that have been fully executed no matter how the
mar ket conditions were and anot her based on all

S ST P I I ARES S s of
e B 5 .0 BT BB RL 19,1

nore general ACE(r) Discretionary cost estimate
provides a nunber that is suitable for conparing
i_ncurred transaction costs wth what other

2. Jdamethegefclaigph i wherein theyaethesk furher gomptses stegs for
over-) performng conpared to this nunber m ght

generatingyesomamendations foraeptimiging: theiuser-selestaskirading stratagy based on
From a post-trade perspective, the choice of price

at least opedf the fiedt andsecbad lestigatatttlalsadtiba qostsvand prayiding said
nature of the order. For exanple, orders that require
I medi ate and continuous trading until conpletion
shoul d be conpared against a cost estinate derived
froma price inpact nodel that reflects determ ned,
non- opportunistic trading (#CE(r) Non- Discretionary).
However, an exception to this mght be if the inpetus
for order creation frequently results from an
observation of favorable market conditions or if
orders are often not fully executed. [00129] The
associ ated price inpact coefficients for ACE(r)

-~ - AN ~~—7 -~ - Y |

trades



The cost curve associated wth ACE(r)
Non- Di scretionary is above the cost curve associ ated
WO 008909 Di scretionary, as expected. Excl udi PgI/UBm08/007083

opportuni stic orders pushes the cost curve up. As

di scussed above, the difference in the curves is

bi gger the larger the order size is. It is likely that

the larger an order is, the nore care is applied and
recomiieRdaBoRs ) e @er@ver hedhat@ork.0 the trader. [00132]

The underlying execution data is the | TG PEER GROUP

Dat abase during the period from January 2005 to

Decenber 2006. [00133] FIG 22 and FIG 23 show the

3. ?f'rt]'r%f rﬂ%ﬁ[ﬁéﬁf’ (ffaigp E,t wﬁéltejirggn %fjg]:&)%eﬁf ta%m'&'(%t]%% ?6”?5(5@5 ilfﬁculty

n. Di screti ona Di scretron ou
and mikeL PoSELE B Aly 26¥ azkamflrréte 0P Sl tad e i under
VWAP by Horizon Strategy with a one- day tradi ng
drﬁereﬂbcrr%ﬂstaggg%aﬁgglagarg ?%%%i on costs for orders
that need to be conpleted are higher than those that
reflect a market average anmpunt of opportunistic
trading. In FIG 23, the cost estimates are based on a
4.  \N\wsPAmBthdeboftdlainpat wheredi saileagliustinent fis@torppovides @at éxpected
rate. As a result, orders can span nultiple days.
tradindCongtdoedadtosédiftty fit, edchedaydsdsedsdn astatistisalearttigdie of measures of
very small orders, but lower for |arger orders. The
trade difficullpy horizon in FIG 22 forces the execution of an
order into one day even if for larger sizes. This
expl ai ns the higher costs in FIG 22 for larger orders
conpared to FIG 23. For very snmall orders, the logic

5. iRl i %@rﬁwﬂrr%heﬁépﬁ ‘?WBQ%?%%V rsion

pf°f"er§r r th?‘?é‘g L k8o B e RS B b er ratﬁo"tﬂd wherein
. of the tradin g This |l eads to hi ghe

said St B AHRIOASOB Slgtes Bonsachien Goets Tackore Sal Fgk puersion

concentrated in the early bins and at 10%

profile gadihypothgticahtrade erdriychasactadstiosi gher t han t he one- day
hori zon trading rate in FIG 22. Second, spread costs
are highest early in the norning (see FIG 3), and
thus the 10% participation strategy incurs those

6. Hilghmether efaddaion $f coraprisipg ithe funthenstep ofy. There is one
nore observation in FIG 23 that needs expl anati on.

p6vidiY a uséreinfaice)to MIBw LSErtelidatdy Yele et d3h aRBitRwds in a
are higher declining in order size for he very

dataseinahd &locafeiRktors et aﬁB&?trSP@a Bﬁide‘?l‘éﬁ gg. I's due
he fact, that for smal the 10%
part|C|pat|on rate will |nply full execution of the
order in the early norning, thereby incurring t he
r ead t.ha e hi ghest. t he ni n By
7 rfssﬁn‘;ﬁofs SRAEPRPEralL LR A 1 efdtod e hEp e thebataset
I o down_since, the costs dye tQ spread cost
under SP'éS' %%%{'Pﬁ g Rerfarperes-dae ft"&asiléttﬁ%ad%tl'ﬁtb?'es ‘é(HBOH*&ﬁdéj'"O”a' pre-
i nto the day outweighing any price inpact costs that
procesginGe with |arger order size. This effect subsides and
the effect of larger price inpact for larger orders
takes over at a certain order size resulting in the
usual increasing cost function. For ACE(r)
Di scretionary, this pattern is not observed since
opportunistic traders may use limt orders and tine
their trading such that the spread costs do not have
an inpact on their costs an@lthe |ower costs of the
opportuni stic traders outwei ghs the effect fromthe
non-opportunistic traders. [00134] Cenerally, al
buyer- (seller-) initiated orders are expected to be
executed at the prevailing ask (bid) price. However, a
trader may often achleve a better executlon prlce and

Y



[00139] FIG 24 reports the average enpirical relative

price inprovenent for stocks traded on the NYSE
waoelepensiong on trade size and trade side. Rel at POBEURI008@7083

i nprovenent is defined in Equation (5) of this

docunent. It lies between O and 1, with O indicating

no price inprovenent and 1 indicating an execution at

the other side of the spread. The graph is based on

8. 'T_ﬁ@ rREMR! SticHdibh €X@sereirPs udaf ﬁlafycﬁdd]m’usepgégreéaﬁes, without
|ghest average relative price inprovenent can be

additio EF cb8tingrders in size of less than 100 shares.

$ Sfar er %Rg order size, the |less average relative
price |nprovenent can be observed. On average, sel
trades get nDre price inprovenent than buy trades.

9. TARCEOAR AR PRRTeEt WBVerieia cHPBIFd PRV 4 et nterface

bel ong to different liquidit rou The pl ot shows
to a secHENES RUs@ dAtabasedR enabIEi e saTaY at ransastioneost anlysiggesults
relative price inprovenent and liquidity. Relative
inrealgimee i nprovenment is the highest for the nmost |iquid

stocks and the lowest for the nost illiquid stocks.
However, note that price inprovenent in absolute terns
can be still highest for illiquid stocks due to the

10. J®eansihod ofwtdim fngiesrefips @atisadi®in cdst alpsithdraldWefag Ritra-day
obtain nore price inprovenent than buy trades. [00141]

Cmcum%aanzﬁmgqggeuquﬁﬁngﬁ%y|ous sections, the execution

of ers can be thought of as a trade of f between the
ri sk of delayed execution and the cost of imedi acy
(see al so, Hasbrouk and Schwartz (1988)). Muich

1. JHRIAEG e f!ﬁlél’? ?ﬁ*dﬁﬁqﬂgﬁ's Pt oy M oy 28
es'?‘ﬁeorﬁo@f‘ﬁee YR AOERe! Prst s tmainb b Usin izl

set of market inpact functlons both tenporary and
transagligndatarfer alb eyecutions; Mcludiger Qde Retastor ItraQﬁd?X@CHWQS for which

(2003), or Alngren et al. (2003)). A common feature of
traders pany @oatppn@m:ggnd@n tradingstoiae Agvantage of market conditions; and

uncertainty in transaction costs can be represented

arstep of puitging ltlee setartd agencyafost kstimation mode$ usiaghistorical

The inplication of this assunption is that there is no
transactidredatachipr bréovtions tohidion trades ifor wiichithdars 86 tot hiiveé discretion

return volatility. This requires that the market in

and mbSteexeRetl tdgardies$ BRWhethdr Atk UEBriditidriidarefadbrasie, bRalexcluding
is, the security's return volatility remains const ant

data foMYoperiRRtE ek exebatdls. i S af fected by the market

aa Qﬁ%ﬂ%n ﬂue to theetrading The assunption of
i ndependence of -.the nonents of the return distribution
and trading seems unrealistic. Alngren (2003) nakes

tant ad the study of the . ,
- P ErRl proSerebatet RekAirecaore) exnegBlednstaptions stored

voIat|I|tg. He derives optinmal execution strategies

on a cepputesseadahle r"éeq}'é'lnafquq5€'9‘ﬂ“ﬁ€r‘@é‘§é§t'¢” pests of avﬁqCH”tY trade
trading rate. ACE(r) takes a different approach,

executien aegordingrio poldieding Qtrat@caﬁlmtgd Syraesarn yekecuthntqf operations
condi tional on trading, ACE(r) nodels the uncertainty

comprising therstegs obn costs directly as di scussed i n what
follows. [00142] Typically, a portfolio manager wl|
construct a portfolio on the basis of net returns
(i.e., gross alpha less transaction costs). Such a
nodel provides not only expected transaction costs,
but also an uncertainty mea®ure associated with it.
Oten, a noderately volatile stock wll exhibit
uncertainty of equal or even nuch greater nagnitude
than the expected costs, so a good neasure of the
uncertainty in transaction costs resulting fromthe
securlty s return voIat|I|ty under Iqu|d|ty pressure

........ S . o oy oy



scal e paraneters reflect the expected cost of the

order and the security's return standard devi ation
Wo@s/1539e9 t r adi ng hori zon adj usted by the ordePCHUEH08/007083

relative to the security's ADV. The adjustnent is in

line with Alngren (2003) and enpirical evidence that

predi cted standard devi ations of transaction costs

solely based on the security's return are |ower than

FRiIAARIVEF 8 Inetlarkdakth @é“ﬁuﬁ% bQFb?netEP@oﬁé’bk@ddﬁBttréQfe execution

the standard devi ation and e shape and asymetry

from a‘h‘%@F fdrfq (?&ﬂ%% [éfsfygﬁ 2 %’féi’ sfefé?:‘ﬂ%c? ano#@%ﬁ %@J ?jdafrgdlng strategy
s 8 P8 o OB b il e

costs w tF t he ACE(r) z-score distribution (determ ned
for a glyentRdIng, PRz - aeters p, g and r ). For illustration
pur pose we have added some ot her calibrated
pﬁl@ylaé'ngcfaﬁ eftisated iansastionsests for the facejwerk pranosed trade
t-distribution outperforns all other distributions.
execut@irabasad eatha eegrrialecied diagingsiratagy Kod marsebdatgmisingaffirst
test confirmthis fact. [00147] FIG 27 conpares the
agencygostezstinediodi modeéllthai considers lléscretiarang and noaediserietipeany
group database costs with four different calibrated
tradesdi stributions: the normal distribution, the asymetric
t-distribution, the synmmetric generalized

calufdtingiecond e%ﬂﬁ‘wa"{ék?tréﬁyé‘ﬁf@hrdo%tw ehettdceRrbd proposed trade
t-distribution. Both the normal and the asymretric

execut‘dﬂ lﬁégéfﬁbﬁ HRLSG- Qe ctby ttratdh'r‘g &@bg* Sab. rﬂérﬁﬁf RS a second

e asymmetric generall ze t Stri tron capt

agencf st %ﬁmofﬁ?’?‘ H0BDAR & gets chly honPERtiohghy | %@Fst A
HBITRL teclser 24 1adbt 2R OF M shand ssesend £SBipated transaction

paraneters, the expected transaction costs and the

costs; st andard devi ati on of the transaction costs. However,
since the cost distributions are not nornmal
whereinpgaid aiser-selestetbsading stratagycig rselegtechfrean@mpng i pigrality of
confidence intervals based on nean and standard

predefohedi teading stylédss on spetificaltyedefinetidty said ukat. nean +/ - one
standard devi ation contains two thirds of the
observation no | onger applies. Consequently, it is
beneficial to also | ook at percentiles of the

13. Cf'h‘étddrﬁ;blitbpﬁrogmrﬁ pedGadfidfm o, wiherosderdticns fl.ﬂht(ek )@Bmprlses

for a given scenario are part of the output of ACE

steps {ngéﬁgﬂatlﬁﬁ rtaé’c?1 g%ﬁgﬁé fortc%b‘ﬁnﬁﬁé? ;ﬂﬁ@ﬁgéro%é&%d/t\%ﬁ%strategy

ow we actua or ns € accurac

oS R AR oA DA o

, | t is tgt i i t
said reggavmeaaions Tadis Use rasioriPRerk | bk data To achi eve

an alignnment with realized transaction costs froma
| ar ge dat abase of known orders. Statistical testing is
used to ensure that the nodel is returning unbiased

14.  Méeuwtanepyter programsureduciaf caim tihtwhersineamadjvalmgntdaetor adjusts
or underestimated.) [00150] Each quarter, ACE(r) is

for tradeadiffinulty exhdt rnatkeGeenditiens & aligw foataabacsriratd comvparigon of trades
t wo-year span of data is used, conprised of (as of
Decenber 2007) approxi mately seven trillion U S
dollars in trades fromover 140 | arge investnent
managenent firnms. For nore information about the
underlying data see FIG 536¥or the nost inportant
countries of the ACE(r) universe.[00151] FIG 28
reports descriptive statistics of the data for the
calibration/testing of the ACE(r) nodel for some of
the markets in the ACE(r) universe. The statistics are
based on t he tlne perlod fron1January 2004 to Decenber

NN PN P e
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I mpact and execution costs of institutional trading.
In particular, a "buy ex-ante order" is defined to
w0 p@BOs®0Y he manager's successive purchases of P€TES2008/007083
stock. The order ends when (a) the manager stays out
of the market for at |east one day, (b) the manager
does not execute nore than 2% of ADV, (c) there are no
ot her trades that have been placed as an order within
perforB@ uper diffepentircuAaritesidiftl Padikg@onditiods6] "Sell ex
ante orders"” are defined anal ogously. For each ex-ante
order, the tradi ng aggressiveness (participation rate)
and the average execution price is deternined Si nce

15. %Cégrnﬁ’untgP P@réﬁ%ﬂﬁﬁué{ & SaRes 2l \LP{ aig %Qfﬁs?v%epgt?ctor

i'S assumne ex-Ante order een
prov1d%§?preg<|{)§gtegquqllag 88st]-sft8he§§t?éecqrﬁy m;sea qd én a statistical

ssunption i s, reasgpabl e since |arge |nst|tut|ons are

a”a'ysb??fefﬁeﬁ%‘é@aroz&a%aﬂo ‘%gt' t¥.ne VWAP benchmark. [00157] The
transaction costs per share are defined as the
di fference between the average execution price and the
opening price of the order placenent date (the

16.  Bdectonaplteppragsam produst oficldipos tfuktbencompusing weprations for
the difference is used so that apositive val ue

performing & Stopt eftreseivind) @risk anersidroprofikcimnd kypothetical deidei order
the data set, the realized transaction costs are

characﬁ@rrﬁlid;bftﬂrou@h&ﬁe pRbworkadrRbwheingaithtep af aaBURIAg @BcoME
CE(r) nodel and the actual trading strategy for each

estim djﬁéns t%ntc’ﬁﬁtseﬁatdt&@ts%io ﬁ%‘i@g\?ér@fontdreﬂl%a&{d RbdiRstic trade

I s enabl es one-to0-one conpari son between ‘act ua
ed transactlon costs. [00158] For nodel
mﬂer@%ﬁe@%g%"oh and testing, average actual costs and
~ ACE(r) estimates are conputed for the data set,
segnented by size relative to ADV by exchange, and by
ui dit eC|f|c for a given
Ji%rf&%\'@%“téﬂefq T3 HPSVCEQ réﬁ"ég oBs@liong &ey performing
into the fO||0MAng dlfferent S|ze categories: 0-1%
the furthegggtepof: 304 98- 99% 99- 100% [00159] A two-step
regression approach can be applied to ensure that
pevidigg anuserdhtesiace do alldwaOmen)to idsntify selevantatata and trends in a
coi nci de. Loosely speaking, the calibration procedure
dataseddandtslothte factore thatafietct tarddctionparformanseich a way
that the average ACE(r) cost estimates fit to the
actual average costs. The adjustnent is applied
uniformy across all bins in order to avoid destroying

18. M ddhpdef Brodrandbroaletbikifin W‘QA/fﬁ’éﬂeﬁﬁa 'uggrafstable to change a

coeff|C|ents As a consequence | ow act ual average

subsefﬂﬁl %\Cﬁéﬁ%ﬁﬁ%g ?i{o(rerglorg ( i(uj‘n' %ﬁf(ﬁrk%hculatlons

exanpl es.for the goodness of-fit of enpirica

W'th°“§89¥%8ﬂ?\fé’? WPERTSRE | TG PEER GROUP Dat abase and ¢ he

calibrated ACE(r) nodel. [00160] FIGs. 29 and 30 show

equal | y- and dol | ar-wei ghted average enpirical costs

and ACE/2 Discretionary cost estimates for different
19.  dhg«gorapytes pragramy produd ofidlaipe’t’ iwhergin a veePrER addmew user

Dat abase from January 2005 to Decenber 2006. The
aggregsieas.t withou retditional prevpnogessiog. fit for the ACE/ 2

Di scretionary nodel. Simlar fits can be observed for

all other ACE/2 countries and are avail abl e upon

request. [00161] FIGs. 3 1 FIG 32 show equally- and

dol | ar - wei ght ed average enpirical costs and ACE 2

Non- Di scretionary cost esti®htes for different order

sizes for all U S trades in the | TG PEER GROUP

Dat abase from January 2005 to Decenber 2006. The

charts denonstrate a very good fit for the ACE/ 2

Non-Di scretionary nodel. Simlar fits can be observed

for all other ACE/2 countries and are avallable upon.
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di scl osure, as will be apparent to those skilled in
differepheirqusnsianees and tredling[@md@insSi nil arly, one skilled in
the art will understand that the present invention may
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di fferent conputer architectures, such as centralized
or distributed architectures. [00165] One or nore
aspects of the present invention may includes a
comput er based product, which nay be hosted on a
storage nedi um and i ncl ude @&xecut abl e codef or
perform ng one or nore steps of the invention. Such
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comput er di sks including floppy or optical disks or
di skettes, CDROVs, magneto-optical disks, ROVs, RAMs,
EPROVs, EEPROMVs, flash nenory, nagnetlc or optlca

o o I L . o,



agency cost estimation nodel that considers only

non-di scretionary trades; and displaying to the user
w@rooBas®n9 one of the first and second esti mat ePICT/US2008/007083

transaction costs; wherein, said user-selected trading

strategy is selected fromanong a plurality of

predefined trading styles, or specifically defined by

said user. 2. The nethod of claim1, wherein the

26.  MeQAtdiof BREMCBTRIHT R $i@ BﬁjJsﬁ'ﬁeS@Fé%fcﬁ‘tqr@\gdesd an expected

recormendations for optim zing the user-selecte
; [ : t f
rading 88 K Re T Sy P A ey Al o SRAisRaf alilaig B measures of
i drecommendations to the user over the network. 3.
"adecﬁﬁguﬁgthod of claim1l, wherein an adjustnent factor
adjusts for trade difficulty and market conditions to
all ow for an accurate conpari son of trades perforned
under different circunmstances and tradi ng conditions. )
27.  Jhetgysteratoh 624 fuitherronprisieg megaysdortgogiMing atrisk aversion
factor provides an expected tradi ng cost for each
profile aadUnipothetisal tade ordsr ahasactenstics tbraughsthe nwtwankeandswherein
of nmeasures of trade difficulty. 5. The nmethod of
said mebas for2caléulatimge secanthestshatgddratsaptian costsdactorgsaid rrisk kaversion
aversion profile and hypothetical trade order
profile Gihargpothiatichl #adé brasrdhariensticsor k and wherein said
step of cal culating second estimated transacti on costs
factors said risk aversion profile and hypothetica
trade order characteristics. 6. The nmethod of claiml1,

28. G ?érﬂg)ftcré?mféﬂ',tflrj‘ﬁﬁerscfo‘?ﬁpﬁgli%%mé%ﬁ;dfbpp o@idi'r?&é Lser interface

. r
interface to allow a user to nti rel evant

o atof B S e AR B SBoL B Flepor

, erein a user is able to change a subset of the
that afg’ﬁ[yé%a?}l?@e‘?e HA%Er ati on and performreal -tinme

anal ytic cal cul ati ons w thout additional pre
processing. 8. The nethod of claim6, wherein a user
may add new user aggregates, w thout additiona
29. Jhe-systrreoficlaim 28, einea Heer isfablg o eghangewneulksel of Hwe dataset
server is adapted to provide a direct interface to a
under sexsidetatios andi pafatat cdabéimet anadytabtalculbbons withayt arfditional pre-
transaction cost analysis results in real-tine. 10.
procesEirgg.met hod of claim 1, wherein a transaction cost
algorithmallows for intra-day cal cul ati on of
pri ce-based benchmarks. 11. The nethod of claiml,
further including: a step of building the first agency

30. i ;sﬁgérrh REIAD IB Itlertd é‘gsz%]"'urg%gghﬁﬂe Dé‘é}segrk&#rggé'tes, without

al I 'executions, 1nc trade dat
P tqons for which traders can postpone or

addﬂm%ggﬁ%%ﬁég%gﬁbﬁg to take advantage of narket

conditions; and a step of building the second agency

cost estimation nodel using historical transaction

data for executions only for trades for which traders
31 dbesystompé cliincd furdher-GamprsiRg 8,888\ Rradapled @ rrevidera direct

whet her market conditions are favorable, and excluding
interfage ta afsgcuttigropricaiiatabese ta gpakigdbe disptay ofitpansaction cost analysis

conput er program product including conputer executable
resultsi ingeaktimeons stored on a conputer readabl e nmedium for

estimating transaction costs of a security trade

execution according to a trading strategy sel ected by

a user, by execution of operations conprising the

steps of:receiving over a network, data defining

parameters of a proposed tr@le execution froma user

and data specifying a user-selected trading strategy,

said trading strategy data including a sequence of

share quantities of securities to be traded per tine

interval for a given trading horizon; calculating

first estimated transaction costs for the received
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performng a step of receiving a risk aversion profile
and hypothetical trade order characteristics through
wo b@snstoowor k and wherein said step of cal cul at PemyUS2008/007083
second estimated transaction costs factors said risk
aversion profile and hypothetical trade order
characteristics. 17. The conputer program product of
claim 12, conprising operations for performng the
further step of: providing a user interface to allow a
user to identify relevant data and trends in a
32. $pbayslem BF e|a3rg 2R GHF AL B SacBAlcaRl bB6l ik ABAE K Oira-day
performance The comput er program duct of claim
Ig Ie to change a subset of the
camuké§pa?2$m8 céhgp ion and performreal -tine
anal ytic calculatlons W t hout additiona
pre-processing. 19. The conputer program product of
claim 17, wherein user may add new user aggregates,
33.  \herystem @fckaina . f%@'mﬁngﬁg 20. The conputer
program product of claim 12, wherein a direct
maansffac building the, fi it agencyces @stimation rpede)aising histasical
to enable the display of transaction cost analysis
transactesudata fonalt ea¢cdtioms, inZlutlingitnede dataufoe trageseyeantions for which
product of claim 12, wherein a transaction cost

tradersa¢ g9 pbéthoné lok abandion tradingatodake aalanthge iod market conditions; and
price-based benchmarks. 22. The conputer program

PHEHTor Bﬁlldihé'ﬂﬁ@ égcorfdlééé}ﬁfy dd¢ bYfimBloR RRIC LSIG Hiftbrical

performng: a step of burldi'ng the first agency Cost

transa& dRL! 8P X flbonY %‘n[}gfo'i’ krSp8S f&rakhith Qﬁéﬁ%de‘r‘@ ddHA a9k

executions, I ncl trade data for tr

d'scret?%eg R el SRt iR BB R Mg E 3RS rpe, and
of bui |l d econd ,a ency cost estimation
exc'“dWo‘g?talﬁgl W?#‘g?%ﬁq&%ffe ‘P’f%ﬁ'rg'g $ion data for executions
only for trades for which that traders do not have
di scretion and nust execute regardl ess of whether
mar ket conditions are favorable, and excluding data
34.  Acsystppder estinating transpctionaosts o seagity adgspenutien according
estimating transaction costs of a security trade
to a trashreg strategy setentel] by atuses, corapliisigg:st r at egy sel ect ed by
a user, conprising: neans for receiving over a
asdemskcouptdcawith fannelactrsic aatd retivopk canfiguredde dedeaivelever a
execution froma user, and data specifying a
netwomsséta&saéfﬁmdgesaﬁarna@lbfwoﬁé pripREa¥d taRieth dcaion &of é@keaxénd data

data including a sequence of share quantities of

spemfﬁﬁ%grdsre'r %életcf’e&)ﬁ"a&lhg 4y, "stﬁ:? § rsYr@te Iyocgaté‘ u%lé(cﬁﬂ

hori zon estlnat

seque@éxe:&%%krg%@g@@@ész# %acdr@gg&@@git@%g%?&ﬁzee%é@s@f ggquen
a3, KSR S0P el PRl R e Shposes

non-di scretionary trades; neans for cal cul ating second
trade exgcutien based aRdhR Lremselssted trasding plsategy andanarkes gataesing a
trade execution based on the user-sel ected trading
first agenew ceghyestinatian medeldthahceondiders disaretionary gadoyrediscretionary
estimati on nodel that considers only non-discretionary
tradestcalddate sewbndesstisndted trdinspttion cupts fortthe ressivediprdpeset trade
one of the first and second estimted transaction
costs; wherein, said user-selected trading strategy is
sel ected fromanong a plurality of predefined trading
styles, or specifically defined by said user. 24. The
system of claim 23, wherei n6& he system further
conprises neans for generating recommendati ons for
optim zing the user-selected trading strategy based on
at |least one of the first and second esti mated
transaction costs and providing said recommendati ons
to the user over the net wor k. 25. The systen1of clalm
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results in real-tine.32. The system of cl ai m 23,
wherein a transaction cost algorithmallows for
wo paosas®ey cal cul ati on of price-based benchmar RET/USBINS/007083
The system of claim 23, further conprising: nmeans for
buil ding the first agency cost estimati on nodel using
hi storical transaction data for all executions,
including trade data for trade executions for which

executldrP®ded 6 aSérPIEctel trlipitfiSateh R @inBtnbiket ak& u51 a second
advant age of market conditions; and neans for buil ding

agency?1 ESSF&%@Q#IO%%BGM tﬁgﬁéoﬁérmlfﬂom%reﬁﬁd?g | trac%es and

stori transacti on a for  executions
el i
transmtltr g)qetﬁssélgéxec %aﬁ%er nggegsﬁlgqﬁggg}%hsga\’o%g sﬁg Eogu%er via the
| & i,tions a]{:e favorabl e, and excluding data for
eedmo‘t?p FENIGIWPIKC  rade executions. 34. A system for
estlmatln%transaction costs of as§eié1r|t¥trade )
wheeein; saidasessglacted Badingsiiateqy is15eiRdgd ror avoag aplurality of
a user, conprising: a server coupled with an
predefisieddrading styies, #r seeoifedlycdafinegursrid sisebcei ve over a
net wor k, data defining paraneters of a proposed trade
execution froma user, and data specifying a
user-sel ected trading strategy, said trading strategy
35. Odhkasyisturh ol clagmaB 4 avhieesinahosystedn furthertbhiprises deans for
securities to be traded per tinme interval for a given

generdtingteBEMASHda@iBns &1 sptindizihglthe YiseRSblctBieHadih %%@Fégy%sed on

costs for the received proposed trade executlon baséd

at Ieas9 Bné "6? tﬁégﬁfst %ﬁh QeL6Ad bERMLRY FANBIHEN c‘?ag éﬁﬁbﬂvuo‘i’ﬁé &aid

I'rst agenc cost estinmation nmo
n-di scretionary trades,
recomc%l%bﬁ(g'tqéetogﬂe%% EI rmtr?é(]‘%toﬂgnsact i on cost syf or the
recei ved proposed tradeexecutlon based on the
user-sel ected tradi ng strategy and nmarket data usi ng a
second ency .cost estimation nodel that conside
Eﬁi‘% B34 emrsg&&ervsmﬁ fﬂJﬁQﬁéﬁ?’ﬂf'g‘F%ﬁ’ t° build the first

d| spI ay, t_he first a_md second estinmated transaction
agency ggstestinationsapdeli using bistarical iransactioatdata el @xecutions,

wherein, said user-selected trading strategy is
includipg ltracieathté fomtrademexeautiphs farl whigh dfaders dat postipone adiabgndon

styles, or specifically defined by said user. 35. The
tradingstostakenadivaniagierof darkehesreditiorid) and\ts beifd fthe s8ednd agency cost

conpri ses means for generating recomrendations for

estimatibhinibdd] M@irdEistesich M Ruetiel datRfiritestfiGicoy hesesaticdYor
at |least one of the first and second estl mat ed

which ¥Ha’1“ﬂ%@%l;é 48 nePRAVe %@ré?foﬁvérﬁi I‘ﬁggfsé’il% e s sl ?"o'f Qhether

he user over t e networ [aim

markef'ﬁonw'steéﬂaegfég%r%bieg;%Vﬁ Cﬁ#{é‘i‘] gﬁ%gg%hrgﬁﬂlgﬁc rgdg Wb&utions.

hi storical transaction data for all executions,
including trade data for trade executions for whi ch
traders can postpone or abandon trading to take
advant age of market conditions, and to build the
second agency cost estinmation nodel using historica
transaction data for executions only for trades for
whi ch that traders do not have discretion and nust
execut e regardl ess of whether market conditions are
favorabl e, and excluding data for opportunistic trade
executi ons.
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